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Executive Summary 


‘As part ofthe Massachusetts Environmental Policy Act (MEPA) Certificate om the 
Final EnoioumentalInpact Report (EI) forthe Logan Alside Improvements Project 
(LAIP,the Secretary ofthe Executive Office of Environmental Affairs (EOEA) has 
called for an air quality study (the Logan Intemational Aiport Air Quality Monitoring 
Study). The purpose of the Study ito monitor aie quality conditions (with focus on 
“air toxics”) inthe viinily of Logan International Alepor! (Logan) in advance of, and 
following, the implementation the now Centerield Taxiway. The Centerild Taxiway 
{sone ofthe primary components ofthe LAIP. 








‘This document contains the final Work Plan for conducting the Study and reflets the 
consultative process with the Massachusetts Departments of Public Heath (MADPH) 
land Environmental Protection (MADEP), also called for in the MEPA Certificate. Tas 
‘Study willbe completed by the Massachusets Port Authority (Massport, the owner 
‘nd operator of Logan, and the primary components ofthe Work Plan comprise the 
following: 








Monitoring Sites 
‘Because the monitoring site ocations can det affect the uility and 


represenaliveness of the collected dala several key considerations were made in their 
selection including: 


‘© Consistency with the MEPA Certificate as being under (or nea) the altport light 
paths and in neighborhoods surrounding Logan 


f= Distance and direction from the Centerfield Taxiway: 


Prev 
security. 





ng wind directions, other nearby sources of emissions; and ste access and 





‘ased upon these criteria, coupled with input from MADPH/MADEP, three 
* primary” sites have been established that will comprise both alive” and “passive” 
alr mentoring methods specially selected fr this Stud. In addition, Massport has 
‘lected to add seven “satelite” sites and one urban bockground site located nearby. 
{that wil ullize primarily passive samplers. The urban background site wil be 
located al the MADEP Harrison Avenue site, This approach enables the collection of 
appropriate data ina scientifically acceptable and cost-effective manner over an 
extended study area, 


Target Pollutants 
Airtoxics (also known as hazardous air pollutants oe HAPS") are emit from a 
‘variety of emission sources, both natural and man-made. Therefore the Target 
Potltants for this Study ae specifically selected as they represent te primary forms 
cof combustion products or evaporative emissions from airport elated sources, They 
include 





‘© Volatile Organic Compounds (VOCs); 
= Carbonyls (eg, formaldehyde 


‘= Semi-voatle Organic Compounds (SVOCS) / Palynuclear Aromatic 
Hydrocarbons (PAHS): 


f= Particulate matter; and 


‘© Black Carbon. 


Although not classifiable as HAPs by the US, Envionmenta Protcton Agency 
(EPA), particulate mater (PM) and black carbon (BC) serve as indicators (08 
“sureogates”) 10 the presence of fuel combustion products, Moreover both FM and. 
[NC are pollutants of concern to MADEP/MADPH and the general publi alike 


Monitoring Methods 
‘As mentioned above, the ar monitoring methods for this Study ae subdivided into 
two general categories: active and passive Both continuous (oF real-time”) and time- 
{negated techniques ae inched. This combined (or “hybrid” approach tothe 
Study Blends together the benefits of ll hese monitoring methods, us allowing for 
expanded coverage both spatially and temporally. 


[Importandy, the primary sites will tilze monitoring methods that have been 
compiled by EPA as representing the best elements of peer-reviewed, standardized 
‘methods forthe determination of toxic organic compounds in ambient a. 


Data Analysis and Reporting 


Air monitoring will be conducted over two Separate one-year periods. Combined 
‘withthe meteorological and other supporting dat, avast amount of information will 
becollected and assesed, To distil this material into meaningful information, the 
ata willbe assimilated into summary statistics that are intended give the 
reviewers a comprehensive, yet concise, interpretation af the findings. The ait 
‘monitoring data will be compared to standards, as appropriate. In addition the air 
‘monitoring data wil be compared to measurements obtained from nearby MADEP 
‘monitoring sites. 








‘Upon completion of the data quality review and data analyses, quarteey and 
summary reports wll be prepared covering each 12-month monitoring period, These 
‘reports wil be made avallable to MADEP, MADPH and the public Uough the 
nual EDR/ESPR process 





Schedule 


‘TheStudy will take place over the next five years and over two distinct phases: an 
{nial “baseline” monitoring period and a"ollow-up” monitoring period. Each| 
perio is expected to last approximately 12 months, Planning and preparations forthe 
‘baseline phase are currenly underway and baseline monitoring is expected to begin, 
inthe sutnmer of 207. The Centerfield Taxiway construction will occur over a vo" 
year period beginning n 2008 and be completed in 2010, Following the completion of 
the Centrfeld Taxiway construction, the follow-up monitoring program wil be 
performed, 





Section 1 
Introduction 


‘This document represents the final Work Plan for conducting the Logo Intemational 
Alrpart Air Quality Monitoring Stuy (Study). This final document includes revisions 
‘based on writen comments received by the Massachusetts Departments of Public 

Health (MADPH) and Environmental Protection (MADEP) on the draft version ofthe 
‘Work Plan, dated February 2007, and addtional consultations wih each agency. A 
copy ofthe MADEP/MADPH memorandum and response to comment s presented 
in Appendix. 





‘The Study is required by the Secretar ofthe Executive Office of Environmental 
Alfais (EOEA) in a Massachusetts Environmental Policy Act (MEPA) Cerificate on 
the Final Environmental Impact Report (EIR forthe Lagan Airside provements Project 
(AIP): Briefly stated, the Study is comprised of a monitoring program designed to 
‘measure alr quality conditions (with a focus on “ai toxics”) unde (or nes) the light 
paths and in the neighborhoods surrounding Logan International Airport (Logan), 
‘TheStudy will be completed by te Massachusets Port Authority (Masspot), which 
‘owns and operates Logan, 





‘Within the sections that follow, the Study abjctives are clearly defined, the over 
approach to completing the assessment is discussed, and the technical elements of the 
‘monitoring program are presented, The Appendices contain additional information 
collected and prepared in support ofthe Work Plan. Summarized below is further 
{formation on Logan, the LAIP, and the MEPA Cerificate as it pertains to the Study 


1.1 MEPA Certificate and Study Overview 
‘Logan is New England's largest transportation centr and occupies approximately 
2400 acres in East Boston, Massachusetts (sce Figure Tl) In 2005, Logan ranked 3s 
‘the 20" busiest aleport in the US. based on volume of over 27 million passengers, The 
lied contains six eunways (Le, 4R/221, 4L./22R, 15R/S3L, 15L/39R, 9/27 and 
14/32) associated taxways, apons and termina facilities, and i ureounded by 
‘Boston Harbor and the communities of East Boston, South Boston, and Winthrop, 





(On June 15,200, the EOEA Secretary issued a MEPA certificate onthe LAIP Final 
EIR. The LAIP serves asthe blueprint fora serles of improvement o Logan over 
several years. One important component ofthe LAIP isthe Centerfield Taxiway, a 
‘ews 9.300-fot taxiway to he constructed between existing eunways 4R/22L and 
aL /2R. 


1 suchas Eacove Office of Environmental Aa, Cerificate of the Secretar of 
Epinions ga Be aoc 

















ceale 125000 





‘Seuree: USGS 1:25000 Seal Topo 
szanmed images by MesaGIS~July 


oraphic Maps 
1996 


Mascon 
Boston, Massoctasets 

Figure 1-1 

Logan International Airport 








{In response to concerns of resents in communities surrounding Logan about 
potential adverse air quality and odor impacts the EOEA Secrotary issued the 
following condition in the MEPA certificate with respect to the Centerfield Taxiway. 








Hn addition, within the ESPR process Massport shall conduct follow-up air 
‘quality monitoring in neighborhoods surrounding the airport and under the flight 
path of Logan Airport. This information wil be shared withthe Deparment of 
Public Health (DPH) and reported inthe ESPR update, to provide baseline data 
{for fare studies. Massport should consul with DEP and DPH in developing an 
‘ir quality monitoring protocol using periodic air sampling in residential areas 
With a special focus on air toxics, Massport should also complete within the next 
{five yearsa special air tovies monitoring study that wil include a public meeting 
to discuss the results 











‘Massport anticipates that the Study will take place over the next five years (20072011) 
‘nd air monitoring willbe performed over two distin periods: an approximate 12 
‘month basline period and an approximate 12-month follow-up period. Massport 
‘lo expects that the data wil be sed for future studies by the MADPH and MADEP, 
for others. lmportanilyinits current design the Study doesnot include any health 
fefecs or risk analyse, nor does it evaluate the interpretation of airport and nom 
‘iport emissions. Massport willimplement a program to present the resulls of the 
Study and to help engage local stakeholders in issues related to air quality around 
Logan. 


1.2 Existing Air Quality 
‘To protect he public heath and welt, the U.S. Environmental Protection Agency 
(EPA) has promulgated national ambient air quality standards (NAAQS) fo the 
following sven ar pollutants, referred to as criteria polltans carbon monoxide 
(CO), onane (0), sulfur dioxide (50) nitrogen dioxide (NO), particulate mater with 
an equivalent aerodynamic diameter of 10 micrometers (PMs), particulate matte 
‘with an equivalent aerodynamic diameter of 25 micrometers (PM), and lead (PD) 
-MADEP has also adopted these standards 


Logan is located inthe Metropolitan Boston Intrastate Air Quality Control Region 
(AQCR) which includes the City of Boston and its outlying suburbs? As shown in 
‘Table 1-4, sis area is presently designated by EPA as being in “atainment” with all, 


Teva Hon rockon, Cambridge, Cheb, ert, Glasser, Ly, Malin Martbrush 
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of the NAAQS with the exception of CO and O. for which itis designated as 
“malntenance” and “non-attainment,” respectively 
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While there are no NAAQS for toxc air pollutants similar to those for eritera 
pollutants, MADEP has developed Allowable Ambient Limits (AAL) for source 
permitting purposes, However, these AALS are nol direcly comparable to monitored 
levels of these pollutants. 


‘As part of its state-wide alr monitoring network, MADEP operates an air monitoring 
Station on Harrison Avenve ie Roxbury, approximately 4 mies southwest of Logan. 
‘This isthe closest urban-scale monitoring station to the aeport, located in an urban 
seiting and is used to monitor the EPA crteriapollulants aswell asa variety of toxic 
tipollutanis. MADEP also operates a similar sir monitoring station in Lynn, 
approximately 75 miles north-northeast of Logan and ina more rual setting. A third 
Station was located on Bremen Steet adjacent to the airport, bu it was close afew 
years ago. 


‘Notably, Massport has continually monitored ambient level of nitrogen dioxide 
(NO») for over 24 years at numerous locations both on and off airport property. The 
findings irom that program reveal that NO: levels in the vicinity ofthe alpor! are 


7 Kiama cans hw mp no vad eens ofthe NAAQS th ae: om ssnment means 
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well below federal and state standards and these levels are continually declining. In 
another initiative, Masspoet collected samples of atmospheric fall-out (e008 fom 
Sites onthe aieport and in th surrounding neighborhood.° The results ofthat study 
showed thatthe contribution from airpot-tlated emission sources was very small 
‘and virually indistingulshable from other, notvalrport sources, 
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Section 2 
Study Objectives 


2.1 Introduction 
‘Based on the MEPA Celica forthe LAIP Centerield Taxiway, Section 1.1 of this 


‘Work Plan discussed the oerziding purpose of intent, fo conducting air quality 
‘monitoring at Logan. For ease of reference, the MEPA Cerificate excerpt calling for 


the Study is restated below 





“MEPA Certificate Centerfeld Taxiway Air Monitoring Study 


‘In addition, within the ESPR process Massport shal conduc follow-up air 
‘quality monitoring in neighborhoods surrounding the airport and under the flight 
path of Logan Aigport. This information wil be shared withthe Deparment of 
Public Health (DPH) and reported inthe ESPR update, to prove baseline data 
{for future studies. Massport should consul with DEP and DPH in developing an 
‘ir quality monitoring protocol using periodic air sampling in residential areas 
witha special focus on ar toxies. Massport should also complete within the next 
five Years.a special air tovies monitoring study that wil include a public meeting 
to discuss the results 











‘This section identifies and describes the specific objectives ofthe Study -the 
Importance of which cannot be overstated as they form the guiding principles upon 
\which the Work Plan is designed. These principles include the locations of alr 


monitoring sits, the selection of the pollutants analyzed and the monitoring oF 
sampling methods employed 


2.2 Understanding the MEPA Certificate Pertaining to the 
Air Quality Monitoring Study 

‘The MEPA Certificate contains four statements that reveal the intended scope of the 
Study. These are restate below (in tals) followed by explanations of how they are 
Incorporated within this Work Plan, 


‘Within the ESPR proces Masport stall conduct flow-up air quaity monitoring it 
eightorhaods surrounding the art and under the fight path of Lagan Airport. 


In this conten, the term fllo-up ai quality monitoring i taken to mean ait 
‘monitoring fllowing the implementation of the Centefietd Taxiway. The 
expression inightoroasstroundng the airport ad under height ph is 
Interpreted to comprise areas in Winthrop, East Boston, and South Boston that are 
closest io the aitport and under (or near) the arrival and departure tracks for in- 
‘bound and outbound aie 


Stay jee 


1, This information wi be sane ith the Massachusetts Department of Plc Health 
(MADPH) and eportd inthe ESPR Update, to provide bsline daa for future studies. 


11s understood that Massport wil report on the Study in the annual EDRVESPR 
documents and the collected data wil be provided tothe MADPH/ MADEP®. The 
term bein datas taken to mean the data collected before the implementation of 
the Centerfetd Taxiway. The reference to futur studies means the follow-up aie 
monitoring discussed under em "a", above. 


Masport should consult MADEP and MADPH in developing a ai guaity 
‘monitoring protocol using periodic ir sampling in residential aes wit a specif focus 


From this, its understood that Massport will develop an approach for conducting 
the Study and consult with MADEP/ MADPH on the approach and its 
{mplementation. The term potnco is taken to include this Work Plan as well asthe 
(Quality Assurance Projet Plan (QAP) The term pric ai sampling is taken to 
sean air sampling (or monitoring) on a temporal (Le, seasonal, monthly, weekly 
andr daly) basis that will best evaluate ai toxics inthe vicinity ofthe airport. 
‘The term residential areas includes the same neighborhoods mentioned above 
‘under iter “a Finally the term ar ais is considered to be synonymous with 
toxicair pollutants (TAPS) and hazardous air pollutants (HAPS), but may also 
Include partculae matter and/or black carbon as potential indicators ot 
“surrogates of fine PM and et exhaust 








4 Masport shold also complete within the nex fie yar a special i oes monitoving 
study that wil include a public meting to discuss the results 


‘Based on this statement, ts understood that the entire Study must be completed 
{nthe next ive years and the results will be presented to the general public The 
term special ar foie monitoring study s understood to mean the Study outlined in 
{this Work Plan, The term pulic meeting is taken to mean a forum, announced in 
advance and planned fo a certain ime and place, where the public has the 
‘opportunity review, ask questions, and discuss the Study findings 








‘This information is used asthe framework for formulating the objectives fortis 
Study which ae sub-divided below into Primary and Supporting Objectives. 


2.3 Primary Objective 
‘Asa means of focusing and simplifying the Work Plan, the Primary Objective of the 
Study hasbeen summarized into one sentence, a follows: 





Progr Report 


Stay jee 





Primary Objective 
Collect air quality dara with an emphasis on air toes under (or near) the 
{light paths and in the neighborhoods surrounding Logan Intemational 
‘Aisport in advance of, and following, he implementation ofthe Centefild 
Tatiway 











‘This simple and diect understanding ofthe MEPA Certificates intent faites the 
formulation ofthe Work Plan, enables the work to fully address the specific aims of 
‘the Study, and increases the liklibood that the program will reach sucessful 
completion, 


2.4 Supporting Objectives 
From the MEPA Certificate, its clear that there ae ther particular clement othe ar 
‘monitoring proggam that are considered necessary (ulleted ("") under MEPA 
Cenifat belo). These include consultation with MADPH/MADEP, sharing and 
‘reporting of collected data, anda timeame for completing the Study 


Some eaely comments on the proposed Study from MADEP, MADPH, and members 
ofthe community surrounding Logan bulleted under MADPH, MADEP, aut 
{Community Comments below) ae also potentially important These include 
definitive timeframes for conducting the monitoring and suggestions on the 
‘monitoring methods 


‘Added to these are several features (bulleted under Otter Cansteratons below) of any 
{investigation of ambient air quality conditions that are regarded as essential to 
‘chieving a successful outcome. These factors are particularly applicable when 
‘measuring tic alr pollutants that are emitted from many and varied sources. Such 
considerations include the use of reliable and cost-easble methods efficient use of 
ands and resources; and the ality to evaluate the findings propery based on the 
potential uncertainties, limitations and unforeseen even that ae inherent to this 
type of investigation 








For laity and simplicity these supporting objectives are restated below as one- 
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jpporting Objectives 

MEPA Certificate ~ 

+ Consult with MADPH anu MADEP on the preparation ofthe Air Quality 
Protocol 

‘Share the collected baseline data with MADPH for future studies. 

Provide information ofthe program in the annual EDR/ESPR documents. 

Complete the stay within ive years, 

Hold a meeting forthe public io review and discuss the findings. 

MADPH, MADEP, and Community Comments ~~ 








+ Calfect one year of data in advance, and following the implementation, ofthe 
Centerfeld Taxivay: 

+ Perform *reatime” measurements 

+ Discuss scientific findings in terms that are comprehensible to lay-persons 





Other Considerations 


+ Use reliable an seiemifeally proven monitoring methods including both active 
(Le, using a pump) and passive (Le. not wsng a pump) techniques that allow for 
‘uttiple locations and tended periods of monitoring. 

+ Monitor compounds that are representative of airpor-related emission sources. 

+ Selecr monitoring sites thar ave feasible and secure for data collection. 

+ Use general findings from ar monitoring studies already completed or under was 
‘at other airports and specific local monitoring data collected by MADEP. 

+ Mentiy and evaluate possible causes) of data tends, outers, and other findings 

+ Mentiy and evaluate potential efets on data feom meteorology, temporal. and 
spatial influences. 

+All for adjustments and other changes tothe Work Plan as the monitoring 
rogram progresses and data become available. 

+ Reni and evaluate potential impacts on data from airport-related and non 
‘airport related emission sources. 

+ Mensify and evaluat both the strengths and weaknesses of the air monitoring 
program. 








Although these objectives are termed as “Supporting” they are neither treated nor 
looked upon in this Work Plan as incidental or less important. Rather they are 
segregated and presened separately s0as not to distract fom the Primary Objective 


‘The approach and methodology for accomplishing the objectives ofthe Study are 
lscussed in the following sections. 


Section 3 
Technical Approach Overview 


‘This section summarizes the overall echnical approach for conducting the Study and 
addresses several important considerations such asthe choice and locations of ait 
‘monitoring sits, the Seoction of the pollutants analyzed and the monitoring oF 
sampling methods tobe used. Notably, the development ofthis approach relies 
‘heavily an input from MADEP/MADPH, the prior experiences ofthe Projet Team in 
this highly specialized fleld as well s the outcomes of similar air monitoring 
programs conducted a other aiports both inthe US. and abroad 





3.1 Monitoring Sites 
‘Theldentification, evaluation and selection ofthe monitoring sites are among the 
‘mot important elements of the Study. This process involves several key 
‘considerations that can have direct and significant effects on the utility ofthe data 
‘collected and the overall success ofthe progeamn. The most significant ofthese factors 
fre briefly discussed below. 





3.1.1 Evaluation Criteria 
For this assessment, relevant information foreach potential site was obtained frm 
several soures including the review of up-to-date aerial photography, maps and 
‘hart ofthe alport and surrounding areas; line computer searches of sites and 
addresses; consultations with Massport, MADEP/MADPH and FAA staffs and in- 
{heed site visits by the Project Team, This information was assessed using the 
following criteria: 











‘© MEPA Cortfcate Reuirements- In keeping with the Primary Objective ofthe 
Study, potential monitoring site locations were evaluated with respec to the 
Inbound and outbound fight racks aswell as thei proximity to residential 
‘neighborhoods surrounding the airport, ites that re characterized as being both 
residential and near the Fight paths, with those located closest othe airport are 
of greatest poten interest, 





‘© Distance and Direction from the Cente Taxtay~ Bacause the primary aim ofthe 
Study to monitor the potent "Taxway on ale quality 
conditions, the distances and directions from this new facility tothe candidate 
‘monitoring sites were considered. In this analysis, itis given thatthe new taxiway 
Will be lctted midway between Runways 4L/22R and 4R/2L and the shortest 
slrnightline measurements were used, Sites located one mile away or closer to the 
(Centefield Taxiway ate of more interest than thse further away 





fe Neary Emission Sources & Otley Potential Iafunces~ Logan is located in an urban 
fates characterized by a wide assortment of other emission sources including 
‘motor Vehicle surface tac, ralltads, ships and other marine port activities; 





Teoma Approach Sere 


‘home heating units; industry and power generation, Al ofthese were considered 
‘potential influences on data collected from any ofthe candidate sites, 


‘© Meteooagical Conditions ~ Although wind direction and speed inthe vicinity of 
‘Logan vary throughout the yen, some consistent patterns occur, Wind direction 
‘and wind speed data collected at Logan lnlermational Aiport over a 
‘epresenalive five year period (1991-1995) was used lo develop wind roses (Le, 
‘wind frequency datibution data) to determine seasonal and annual wind 
patterns. For example, in the winter months the winds are predominately from 
the WNW varying othe SW with an average speed of 14 miles per hour (ayph) 
‘nd few calm periods In the summer months the prevailing winds switch 
Glirection and are mostly from the SW varying tothe WNW with an average speed 
‘of 1 mph and more frequent calm periods. (During the spring and fll months the 
‘winds are generally in transition between the NW and SW) From this 
Information, "down-wind!” locations from the airport are mostly tothe E and SE 
(Le, Windiop, Boston Hasbor, Der Islnd and Post Shirley) in winter and tothe 
and NNE (Le, Winthrop and E. Boston in summer. Fortis assessment, 
‘monitoring sites in neighborhoods that are located generally downwind ofthe 
sleport are of greatest potential interest! 


f= Site Ownership, Accessiblity and Security - Ai quality sampling involves 
‘monitoring equipment, devices and various oer apparatus that require shelter 
from the elements, routine maintenance and secusty fom Vandalism. Some of 
the equipment i sensitive to disturbance and costly. Therefore, the propery 
‘owner, ease of access and other safeguards are important considerations. In 
locations where acess limited due to security conceens, FAA involuement also 
becomes a factor 


‘© Other Factors and Considerations ~Severl other potentially important factors were 
also considered in the identification, evaluation and selection of air monitoring, 
Sites. For example, the availablyof a building to house and electricity to power the 
‘squipment are wo practical considerations. The availability ofthe sit inthe 
{immediate term and over the next fire years was also considered. her factors 
‘considered include the proximity ofthe ongoing Massport NO; monitoring sites 
land the soot monitoring locations from 19962 analy, areas around the altport 
Fistovcally experiencing odor complains were evaluated and particular notice 
was given to runway Landing / take-off events a well a areas located closest to 
‘ground-based operations (.e, axtan, txtout and queues) 








‘Those factors are listed in Table 51 (Summary of Logan Airport Alt Monitoring Site 
Evaluation) 1 help identify the likely ateibutes ad possible deawbacks of ea 





‘necagiealetcraton a Lagan Apes 


‘potential site with the goal of selecting sites that offer the best opportunities for 
‘meeting the Primary and Supporting Objectives ofthis monitoring progeam, 


31.2 Criteria Ranking 
For ease in assimilating this information, the evaluation criteria are generally 
ammanged in descending order of importance and are ranked “good”, “marginal” or 
“problematic” based on thee relative degree of acceptability, These evaluation, 
ctitera rankings are summarized in Table 34. 
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‘The monitoring sites andthe basis for their selections are discussed in Section 5 


3.2 Target Pollutants 
‘The MEPA Contato states that the Study place “a special focus ona toes.” Toxic 
air pollutants, aso referred tas HAPs, include abroad range of pollutants ie. 
“nganic ad inorganic gases, aerosols and particles) for which there are no NAAQS. 
However under the federal the Clean Air Act (CAA), EPA curently recognizes and 
eglate a otal of 188 compounds (or compound categories) as HAPS. 





Teoma Approach ert 


3.2.1 Background Information 


HAPs are emilted froma variety of emission sources, both natural and anthropogenic 
‘Within the environs ofa commercial aiepoe, suchas Logan, categories of HAPs 
{emission sources can include “stationary point” sources (eq bails, back-up 
‘enerators, fuel facies), “area” sources (fire taining and construction. 
activites), "onzoad mobile” sources (eg, crs, vans, buses) and “noneoad mobile” 
Sources (eg altcraft, ground support equipment (GSE), auxiliary poster units 
(APUS), and snow removal and melting equipmen) 











‘acause the products of combustion from sirpor-elated sources are so similar to 
‘hove from sources present ian urban area (eg, motor vehicles traveling on the 
surface roadway network, power plans and other industries, home heating units, 
fete) it has proven dificult differentiate these sources of HAPS from one another In 
‘other words, HAPs emitted from sources onan airport are essentially identical to 
those emt from the myriad sources af the aepor. 





“The majority of HAPs derived as products of combustion or release as evaporative 
{emissions from fuel are generally classifiable into three categories, as biel discussed 
below: 


‘© Volatile Organic Compounds (VOCs) ~ These pollutants ate either gaseous or may 
readily volatilize at ambient (eg, outdooe conditions due to their high vapor 
pressures, The ist of VOCs is extensive but some ofthe more common species 
Include benzene, ehylbenzene, toluene, xylenes and L3-butadiene 





‘= Cartouyls~ These pollutants are similar to VOCs but are more chemically reactive 
at ambient conditions. The category’ of carbonyls comprises several sub-categories, 
Such as aldehydes (acetaldehyde, acrolein, formaldehyde) and ketones (eg 
‘methyl ethy! ketone, methyl isobutyl Ketone) 





‘© Semi-wiale Organic Compounds (SVOCS) ~ Compared to VOCS, these pollutants 
havea lower vapor pressue, are less reactive than carbonyls and include 
polynuclear aromatic hydeocarbons (PAHS) suchas anthracene, benzo(a)pyrene 
find naphthalene 


Potentially, classifiable asa HAP, particulate matter can adversely affect lung function 
and play a role in the formation and dispersion of HAPS. Segregated by ize: PMs 
(inbalable), PMs (fine) and PM (alain) the term particulate matter generally 
represents more common eferences to atmospheric fall-out, soot and dust 


PM may contain constituents from natural sources such as stoke particles from forest 
fires salt particles from sea spray, windblown dust from unstabilized sl, or viable 
particles such as pollen and spores. From anthropogenic activities, PM can contain 
Inorganic materials such as wace metals, aseni, cadmium, lead); pure elemental 
‘material eg, elemental carbon; ox complex mixtures of unburned and partially, 
‘bummed hydrocarbons eg, fine and ullrafine PM). PM may also form in the 
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tmosphere fom chemical actions involving precursor inorganic compounds, such 
‘soxides of nitrogen o sulfur, and form inorganie particulate compounds eg. 
‘teates, sulfates). 


Recenly ultrafine particles have been geting more publicity inthe scientific 
‘community. Most ultrafine particles (oa count bass) are less than 0.1 micron in 
lameter. However the research on ullzafine particles in area exhaust is on-going, 
Involves numerous international researchers, and is advancing whats known about 
this topic. The work isnot yet complete, and the collected data are not ully analyzed 
Instead of monitoring ullafine particles, as part of Uh design of the Logan 
International Airport Air Quallty Monitoring Study the monitoring of Back carbon at 
the active monitoring sites was selected because it has been shown in other apart 
suis to be a good surtogate fr aircralt exhaust impacts, 








3.2.2 Evaluation Criteria 


‘As wih the monitoring site selection process, the identification and selection of 
pollutants to be included in the Study is central to is overall succes, This process 
{Involves several key considerations, the most significant of which are billy 
dlscussed below 


© Representative of Airport-lated Emissions ~ Important thatthe collected data be 
represenaliv of pollutants that are associated with aircraft and airport activites, 
[Nolably, the EPA and FAA have identified the 13 compounds listed in Table 32 
thatare classifiable as oxi and logelher represent over 96 percent ofthe to 
HAPs associated with alports® Adding fine PM (, PMs) to this ist provides a 
‘comprehensive record of pllutans expected to occur neat Logan, and taken 
together these pollutants serve as plausble candidate target pollutants for 
Inclusion inthe monitoring program, 








(© Useful as Baseline Data for Future Studies -Consideraton is given to the usefulness 
‘nd application ofthe collected data by other researchers in the future. These 
Studies wil kel focus an compounds that are common to airport activities and 
‘of potential interest from the standpoint of human health Fr example, trace 
levels of benzene evst in the exhausts of ateafe, CSE and other airport sources 
and itisa known human carcinogen. In elevated concentrations, PMs reported 
te aggravate respiratory problems. 


‘© Compurison to Criteri and Otter Monitoving Data ~ AS noted above, there are no 
NAAQS forthe vast majority of compounds classifiable as ar toxics oF HAPS 
(except lead). However, EPA has published guideline values (called Reference 
CConcentations, RICS) fr acceptable inhalation exposure levels of some HAPS 
Another poten basis for comparison isa monitoring data collected in other 
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areas of Boston suc asthe MADEP Harrison Avenue and Lynn monitoring sites 
‘These factors are considered and other attempts are made to select compounds 
which the resus ofthe Study can be meaningfully compared and evaluated. 
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‘© Substitute and Surogte Compounds - Because outdoor levels of HAPs occur in such 
‘very low concentrations, itcan be dificult to obtain air samples that contain 
Sufficient amount of the compounds to measure. This s particularly true when 
sampling in real-time” and over short time intervals (e.g, <24 hours for some 
compounds and <3 days for others). Therefore, consideration is also given to 
‘monitoring substances that ae not classifiable as HAPs but may serve as 
Indicators of their presence and relative abundance. For this Study, these 
sturogates include PM lack carbon and total VOC 


‘The recommended Target Pollutants and the bass for their selections are discussed in 
Section 4 


3.3 Measurement Methods 


Equally important to the selection ofthe monitoring sites and the Target Pollutants 

{or the Study is the evaluation and choice of monitoring methods Ambien levels of 

HAPs typically occur in very low concenteations and many of them are easily 

volatilize or are otherwise reactive. These characteristics present a unique st of 
lenges that are not o important when monitoring other types of air pollutants 
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(Over the yeas, numerous methods have been developed collect an analyze ait 
pollutant samples, using both active and passive techniques. In general terms, ative 
Sampling techniques involve using mechanical means (a pump) to move ai nto, 
for through, a collection medium for analysis. Typical examples include high Volume 
(fu-vol) samplers for PM and continuous monitors for CO of O By comparison, 
passive sampling techniques involve using non-active means (eg. difasion, 
{gravitational settling) to move ai into or through a collection medium’ Applied to 
{his Study, the evaluation of candidate monitoring methods for HAPS involved the 
‘ssessment ofthe following factors: 








f= Relaiity of Measurements - Because the results ofthe Study willbe used to 
‘evaluate low levels fair pollutants and be shared with MADEP/MADPH, the 
{ata must he as accurate and rable as possible. Therefor, EPA-ecommended 
‘or compiled methods ar to be used wherever posible. 





‘© Appliabity to Peritic and Follow-up Monitoring ~ The MEPA Certificate calls for 
‘the “periodic air sampling” of HAPs ~ meaning monitoring ona seasonal, 
‘monthly, weekly o daily bass. Similarly, monitoring in advance of, and 
fcllowing, implementation ofthe Centenild Taxiway i also required, These wo 
directives involve the equipment setup, calration and take-down between 
Sampling periods or even. Therefore, the evaluation of monitoring methods 
takes into consideration the time and financial resources as wells the potential 
‘ear and tae” on the equipment during this proces 





‘© Costeffetineness of Mersurements-In onder to evaluate air quality conditions 
around the airport both spatially and temporally, a number of monitors oF 
Sampling devices must be run simultaneously at multiple locations. For this 
Study, mecting these requirements involves the careful balancing of avaiable 
resources so thatthe types and quanlly of dala are appropriate and optimal while 
ensuring thatthe quality not compromised 





‘Hased upon these criteria, the recommended monitoring methods and the bass for 
thet slections are discussed in Section 6 


3.4 Other Considerations 


‘As discussed above and in keeping withthe MEPA Cortfcate as well asthe Primary 
land Supporting Objectives of the Stay, the overall technical approach for the Work 
Plan is aimed a collecting the air quality dala in locations around the airport using 
the mest appropriate eliable and cost-effective methods possible. Coupled with what 
thas boenleamed from similar monitoring programs and responsive to the inherent 
lficulties in measuring low levels of ait pollutant, this approach i also earmarked 
by several other imporlant altetbues, including: 
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© Responsioenes to New Information ond Cnging Contions~ During the initial 
Stages of ths Study, new information wil be developed as the monitoring stations 
fre deployed, the sampling methods are activated and the dala is analyzed. This, 
{information wil key lead to adjustments in the Work lan that improve data 
collection and identify other unforeseen opportunities or problems, These may 
Include changes to site locations, sampling intervals and/or test parameter. 
Unexpected weather conditions or airport operational patterns may also justify 
‘medications othe program inthe longer term, For these reasons, the overall 
‘approach is designed to remain lexible throughout the course ofthe Study and 
responsive o these lkelihoods. 








© Primary ana Satelite Monitoring Sites 16 not feasible to monitor HAPS in every 
‘neighborhood surcounding Logan. Moreover air monitoring progeams have 
shown tat carefully selected sampling locaions can provide representative 
{formation on the levels of air pollutants surrounding the airport. In this case, 
the establishment of “primary” (collocated full suite of active and passive 
‘monioring) sles in select areas of particular interest coupled with “satelite” 
(primarily passive monitoring) sites enables the collection of representative data at 
‘hulliple location in the Study ares, Massport developed this” hybrid” approach 
‘of using both ative (eealtime as well as ime integrated) measurements in the 
short term and passive (Ume-integraled) measurements in the long term, The 
diferences between the active and passive alr monitoring methods ate 
‘istinguished and discussed in Section 6 (Monitoring Method). 












Inthe sections that follow, the individual components ofthe Work Plan are discussed 
in greater detall and enable the reviewer a mote complete understanding ofthe 
approach including the recommended monitoring sites, the target pollutants andthe 
‘monitoring methods and how thelr selections wil help meet the objectives ofthe 
Study: Information pertaining to QA/QC procedures, and team roles and 
responsibilities are also provided. 


Section 4 
Target Pollutants 


4.1 Introduction 


‘As noted in both Sections 1 and 2, the MEPA Certificate states thal the Study be 
‘conducted "with a special focus on ar toxics.” Air tonics alo referred toa tone ait 
pollutants and HAPS, include a broad range of compounds for which there are no 
NAAQS, but are identified and regulated by EPA because of thie potential effects on 
‘human health, Currenly, 188 HAP categories (with over 700 subspecies) are 
regulated under the CAA. Emissions from malliple sources, including major 
Stationary, area and mobile sources result in population exposure to these tic ae 
pollutanis. EPA and state governments have established rules and emissions 
Standards fr many of these emissions sources to reduce ambient concentzations of 
there toi air pollutants 








HAPs may be emitted froma varity of sources, both natucal and anthropogenic. OF 
thove thal are man-made, many are emitted during combustion of petroleum-based 
fuel while others are emilted from industrial, chemical and waste weatment 
pproceses. Aitport-rlated sources of HAPS were discussed previously in Section 2 
and include aieraft, APUs and GSE; motor vehicles, maintenance equipment and 
‘construction activites fuel faites, bllers and an assortment of other minor 
sources, sich as live ie training activites and back-up generators 








‘The types of HAPS most commonly associated with algport-tlated sources are also 
{dented in Section ? and include he general categories of VOCs, carbonyls and 
SSVOCS (inluding PAHs). One metal compound is also mentioned (eed). 


‘The purpose of this section sto deny, evaluate and seoct the individual species of 
HAPs that ae considered to be the mos! appropriate fr this monitoring progeam. 
‘Therefore they arecalled "Target Pollutants” inthis Work Plan, 


4.2 Selection Criteria 


‘Thebasis forthe identification, evaluation and selection of the Target Pollutants is 
centered largely on the following actors, or considerations: 


(© Cassfiable asa HAP by EPA; 
f= Representative of airport-related emissions: 


(2 Useful as baseline data for future studies 





‘© Comparable wo regulatory criteria and monitoring data collected elsewhere by 
MADEP; and 
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‘© Identified in other studies as being useful in the assessment of potential airport air 
quality impacts. 


‘The ull sting of compounds classified as HAPs by EPA s too voluminous to be 
reprinted here so the reviewer i eferred to these agency web sileson this topic! The 
‘alegories and individual species of HAPs most commonly associated with aitporls 
by the EPA and FAA are listed in Table3-2 in Section 3 





43 Selected Pollutants 
Following the appreach and consideration discussed above, the Target Pollutants 
selected fr this Study are Isted in Table 4-1. For ease of reference, both the categories 
‘and names of the pollutants ate shown along with indicators of their compatibility 
‘with the selection criteria 


Importantly, VOCs, carbonyls and SVOCS/PAHS ae included among the geoup as 
thay represent all he forms of combustion products or evaporative emissions from 
sleport related sources 


Although not classified as HAPs by EPA, PM and BC also play a ole in the formation 
and dispersion of HAPs. Moreover, atcraftelated emissions have ven characterized 
by the presence of fine PM and BC. As surrogates to HAPs, they afer the double 
‘advantage of being quantilable and potential indicators of aiport ar quality impacts, 
‘Therefore they are also included as Target Pollutants fr this Study. 
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Section 5 
Monitoring Locations 


5.1 Introduction 
‘The purpose of this section isto identify air monitoring sites thal best meet the 
Primary and Supporting Objectives ofthe Study, The locations ofthe candidate sites 
ay lusteated on Figure 5-1 As shown, there are 6 potential sites on the airport (Nos. 
1 though 6) and 19n the neighboring communities (designated A through 





For ease of reference, Figure 51 also coniains annual, winter, and summer wind roses 
for Logan Airport and identifies locations inthe vicinity ofthe airport that reportedly 
experienced odor complaints in the past Soot and NO; monitoring lecations 
presented in Appendix Cand Logan flight path usage data presented in Appendix D 
‘Were also considered." Other factors thal went into the nial identification ofthe 25 
sites wore discussed previously in Section 3 








5.2 Site Selection Process 


order to obtain first-hand information on each ste, fll visits were conducted by 
Projet Team members om Massport, CDM, KB Environmental Sciences, and Emory 
University. Asa means of recording the information, a Ste Evaluation Matrix was, 
compiled using te criteria discused in Section 3and other supporting information, 
‘Appendix A contains the completed matrix as well as ground level photographs of 
‘each site looking noth, ast, south and west. 


‘Using the evaluation criteria combined with the ranking guide discussed in Section 3, 
‘Table $4 presents the outcome of the site evaluation process. A colorcode system 
Was used to rank each site (.e, green = good, yellow = marginal ed = problematic) 
‘The results ae discussed further in he hex two subsections and sub-divided into 
Primary and Satelite Sites, 








5.3 Primary Sites 
Inthe site selection process emphasis was placed on meeting the Primary Objective of 
the Stuy - which so collect ambient ai quality data under (oe near) the fight paths 
and in the neighborhoods surrounding Logan Because the principe operational 
Configuration of Logan i north-south and the airport i bordered tothe east and 
South by Boston Harbor, the majority of these sites were located off the airport in East 
Boston and Winthrop with others located in South Boston. Several sites were ranked 
25” good" sites, These sites included: 
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‘Table 5-1: Summary of Logan Alport Ar Monitoring Site Evaluation 
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f= Massport at Annavoy Street, East Boston; 
'© Onient Heights Yacht lub, East Boston; 
f= Pleasant Patk Yacht Clu, Est Boston 

‘© Coughlin Park, Winthrop: and 

f= Court Road, Winthrop, 


-MADEP and MADPH comments and feedback onthe Draft Work Plan were aso 
taken into consideration inthe final selection of the Primary Sites, 


rif descriptions ofthe three slacted Primary Sites are presented below 


‘= Mazeport at Annavay Street: This sites located in East Boston adjacent to the 
‘Winthrop town line directly across a harbor inlet from the proposed Centertield 
Toxiway, approximately 0 mle north ofthe airport. This site was ranked overall 
1s" good” because it meets the Primary Objective of being located in a residential 
‘neighborhood an under the fight path. This site also has the advantage of being, 
predominanly downwind from the airport during the summertime and 
periodically so during the remainder ofthe year. The sites owned by Massport 
and partially occupied by an FAA navigation system. In addition, the ste has 
[power available and it has both short-and long-term availablity. It is also 
ureenly inthe Massport NO, monitoring program and isin an area that has 
‘experienced odor complaints inthe past, Disadvantages at thatthe sit i on 
partly secure on three sides, FAA approval i required and there i no existing 
Dullding that can be used to hous the ai monitoring equipment. Other nearby 
emission sources include motor vehicle traf operating on the local roadway 
‘elwork and the burning of fuel in home heating unis 











‘© Cour Road This sit is located in Winthrop approximately 0:3 mile east of the 
‘proposed Centerfeld Taxiway. This site was ranked “good” overall because 
Ices the Primary Objective of being located ina residential neighborhood and 
‘eat the flight path. This site is downwind from Logan during both the winter 
and summertime. The site has good road acces, electric power avalable, and it 
‘does have an existing building (the residence or garage) that may be available to 
house the air monitoring equipment. Likewise the site has short and long-tera. 
availablity and is nea one ofthe Masspoet NOs sampling sites. The 
‘isadvantages of this ste are that it is only partly secure is privately-owned 
‘and will require approval and ongoing cooperation from the Homeowner. 





‘© MDEP Bremen Street Site: This site is located in E. Boston approximately 12 
ils tothe wes ofthe proposed CenerfeldTaniway. This site was ranked 
good” overall because It meets the Primary Objective of being located ina 
residential neighborhood and under the lightpath, Tis site upwind from the 
port during the winter and mostly remains so during the remainder of the year. 


‘Thesite has good road acces, electric power is avalable, and it does have an 
existing shelter that may be used to house the monitoring equipment. In addition, 
{the site has short- and longterm availabilty and if one ofthe Massport NO; 
sampling sites. The disadvantages aretha the ste is privately-owned, and will 
‘euite approval and ongoing cooperation from the owner. Nearby sources of 
emissions include the trafic on Route 1A and the nearby commercial ight- 
Industrial areas. 








5.4 Satellite Sites 
‘As discussed above the purpose of the Satellite Sites isto expand the Stady Area into 
‘neighborhoods surrounding the airport that are spall distant from the Primary 
Sites Is anticipated that up to seven Satellite neighborhood monitoring locations 
‘and one urban background monitoring location (Harrison Avenue) wil bused inthe 
Study, including 

© Coughlin Park, Winthrop: 

f= Cottage Park Yacht Cub, Winthrop, 

f© Hareson Avenue, Roxbury; 

f= Jetfties Cove, East Boston: 

‘= Constitution Beach East Boston; 

f= Bayswater Stret, East Boston 

‘© South Boston Yacht Clu South Boston: and 

‘© Logan Fire Station - Satelite Facility, East Boston (on airport. 

‘acause the passive monitoring equipment i more portable than the active 
monitoring equipment, other off-arport monitoring locations may also be monitored, 
{preliminary resulls ofthe Study deem it necessary. 

Another of-alrprt ai monitoring site tha is also considered a valuable site the 
-MADEP Harrison Avenuesite, The MADEP operates and maintains a monitoring 


Station that measures the toxic alt pollutants, PMssand black carbon. Therefor, this 
site could serve asa background ste representing urban alr quality conditions. 





114s recommended thatthe primary and seven satelite monitoring locations will be 
used for this Study. Passive monitors are also recommended atthe MADEP Harrison 
“Avenue site asa background site. Table 5-2 and Figure 5-2 present the monitoring 
locations forthe Study. 
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Section 6 
Monitoring Methods 


‘Section identified the Target Pollutants selected forthe Study. This section describes 
the monitoring methods which are based on these pollutants of interest. 


-Massport developed specifically fr this application at Logan International Airpoet a 
“ybri” approach of using both active (real-time as well as integrated) 
‘measurements in the short erm and passive (integrated) measurements in the long 
term, Both monitoring approaches vasly expand the monitoring network and enable 
the most comprehensive assessment of ambient conditions possible. A more 
‘uaditional program of only using active methods would lini the data collection 
capabilities to one or two neighborhoods, 


(One diference between the active and passive ar monitoring methods i the time 
periods (Le, sampling durations) over Which the samples ae collected, For example, 
{he active methods monitor air quality both in "real ine” and as “intograted 
samples over shoe time intervals (Le, 1 minute to 24 hous). Combined with 
concurrent meteorological and aitpot operational data these active measurements 
‘may help identity and characterize the potential impacts fom airport aliviies or 








‘By comparison, the passive methods are used to monitor air quality any as 
“integrated” samples over longer time periods (Le, several days or move) and 
bracketing the sample durations fr the active integrated samples. When the resus 
from several passive sampling sites are reviewed together, these daa are intended to 

ighborhood-scale trends or pallens ina ually conditions based on 
‘geographic location (1, direction and distance fom the aepor) 








‘Table 6-1 summarizes the air monitoring methods planned for se in the Study. These 
‘monitoring methods are discussed further below. 


6.1 Active Methods 


Active sampling typically involves using mechanical means (e.g, a pump) to move air 
{nto (or through) a collection medium (eg, activated charcoal, chemically weated 
eves, vacuum cylinder). The collected samples ae then extracted for analysis na 
laboratory using assorted chemical and physical methods, A variation onthe 
collection and analytical steps involves continuous monitoring instuments that 
‘collect and analyze the air sample ist (a in the monitoring device). 








6.1.1 Time-Integrated Sampling Devices 
‘The time integrated techniques are described below, by pollutant. 


f= VOCs- An active VOC sampler consists ofan evacuated stainless steel canister 
‘having the interior surface polished, cleaned, and passivated using the Sumou® 





process. A metal bellows-type pump is used to draw outside ambient ir into the 
‘Canister, pressurizing it to alighly above atmospheric pressure. Outside ambient 
‘iris drawn into the canister through a Teflon sampling line and particulate iter 
‘with the lw rate contzolled by a calibrated volumetric lownetcr. The floweeter 
flo controls the uration of sampling. Ambient samples are typically collected 
Ina Gite canister, but canisters of diferent volumes (eg, 1 iter, 15 liter) may 
‘lo be used, This method is consistent with EPA Method TO-15 (Delerminatin of 
VOCS in Air Clete in Specally-Prepared Canisters and Analyzed By GS/MS) 
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‘© Carbonyls- An active carbonyl sampler consists ofa prepackaged cartridge 
containing acidified 24-dinitrophenslhydrazine (DNPH). sampling pump 
provides the mechanical means to induce air low into the cartridge. Outside 
[Ambient ai is drawn through the cartridge using a Teflon sampling line having 
the sample rate controled by a calibrated pump. The pump also controls the 
duration of sampling. The flo rate i established fo sample a known volume of 
tir for an appropriate integration period. This method is consistent with EPA, 
Method TO-ILA (Detronnation of Formals AnDient Ar Using Adsorbot 
(Cage Fotowed by HPLC) 








'=  SVOCH/PAHS- An active PAH sampler consists of a low-volume ai sampler 
‘llzing iter and sorbent cartridge containing XAD-2 sorbent, Outside ai is 
‘raven into a sampling tain with the sampling rte controlled by a calibrated 
‘lower fan, bringing the air sample though efile then though the sorbent 
catridge. The Blower fan also control the duration of sampling. The low rat is 
“tablished fo sample a known volume of ee for an appropriate integration 
period, This method is consistent with EPA Method TO-13A (Determination of 
Palyeytic Aromatic Hydrocarons in Ambien! Air Using GC/MS), 





f= PMas~ An active PMs sampler consists ofa low-volume ar sampler utilizing 2 
{ier substrate to collect fine particulate mater. Outside ars drawn through a 
‘precision cut-pint inlet head by a calibrated blower fan, bringing te ar sample 
through the filler. The blower fan also contols the duration of sampling. The 
flow rat is established to sample a known volume of ae fr an appropriate 
Integration period. Atone of the Primary sites (Annavay Steet), PMss will be 
collected using an EPA federal reference (or equivalent) method (10 CFR 50 
“Appendix L— Reference Method For the Determination of Fine Particulate Mate as 
PMesin the Atmosphere). Atal Primaty sites and al Soli sites, PMs will also 
be collected using a technique not currently recognized asa federal reference (or 
equivalent) method (Aizmetees MiniVoll™ Portable Air Sampler) 








A sampling period of 24 consecutive hours andnight to midnight is planned for 
these imeintegrated sampling methods to obtain adequate sample for analysis with 
low levels of detection. An ai inlet, manifold system and blower will supply outside 
arto the samplers except the PM: sampler which have their own inlets}, drawing 
tir from a height above the ground representing the breathing zane of an adult, 
fhuman, Each sample willbe documented with a unique sample number, and sample 
handling willbe conteoled following tit “chain-of custody” procedures 





6.1.2 Real-Time Continuous Monitoring Devices 
‘The real-time techniques are described below, by pollutant 


f= PMas- Ambient concentrations of PMs will be monitored i eal ine using a 
‘beta alteration monitor (BAM) with avery sharp cu cyclone PMs sampling, 
inet. The BAM uses a continuous glass iber filter tape to measure neariy 
continuous concentrations of PMs. The instrument uses a small HC source of beta 
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particles coupled with a sensitive detecoe to count the beta particles. The detector 
‘casures the transmission of beta particles though a clean section of the tape. 
‘The tape is then mechanically advanced and ambient ai is drawn into the 
instrument sampling inlet aed particulate males deposited on the tape. At 
‘completion ofthe sampling period, the tape is returned othe original location 
land the beta particle ansmission is remeasured. The difference between the twa 
‘measurements is proportional to the PMs concentration, asthe mass of 
particulate matter deposited on the lape increases the measured beta particle 
‘count is reduced according loa known equation. While this monitoring 
Instrument has not yet been designated by EPA asa reference or equivalent 
‘method for purposes of PMs compliance monitoring, research studies have found. 
itto produc reliable measurements 














f2 Black Carbon - Ambient concentrations of back carbon will be monitored 
continuously using a seven-wavelength aethalometee. The acthalometer collects 
particulate matter continuously on a quartz fiber filter tape and determines the 
Increment of optically absorbing material cllected per unit volume of sampled 
a. Since elemental (or black) carbon isthe dominant optically absorbing material 
In the submicron size range this measurement is interpreted as a massa back 
‘atbon according to callbrations performed by inercomparisons with chemical 
‘analysis techniques. The optical measurement i atiometric and no external 
‘calibration materials are required, 








12 Both the BAM and the aethalometerrquite a 110-volt, 60-Hz power supply ina 
Stable, temperature-contrlled environment, since the instruments contain 
Sensitive electronics. Again, an ai inlet, manifold system and blower will supply 
‘outside ar for the monitors, drawing froma height above the ground 
‘representing the breathing zane of an adult human being. 


‘= Meteorological Parameters - Wind speed and direction and temperature and 
‘humidity measurements will be made at each active monitoring station, 
Instruments will be mounted ona mast and installed on top of two ofthe ative 
_menitoring stations (Annavoy Street and Court Road stations). Data will be 
collected it a data logger and downloaded to lapop weekly. Data will be 
tetrieved from NStats meteorological station al the MADEP Bremen Srcet active 
‘monitoring station and data will also be retrieved from the National Weather 
Service meteorological station at Logan Aiport to compate to dala collected at 
‘ach alive monitoring ste. 





6.2 Passive Methods 
Passive sampling involves using non-active means (eg, molecular diffusion, 
gravitational settling, wind currents) lo move air into or through a collection medium, 
"Thecolleced samples are then exacted fr analysis ina laboratory using assorted 
chemical and physical methods. Passive monitoring methods wil be used for VOCS, 
‘atbonyls and SVOCs/PAHs. While these monitoring methods are not EPA 
“roferenco” sampling methods, they have been used in numerous field studies and 
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have been found to provide liable results, Appendix E provides support and 
‘efetence materials supporting the passive monitoring methods presented below. 


f= VOCs- A passive VOC sampler consists of «small quantity of adsorbent mediums 
housed in collector having small pores to allow arto diffuse into the adsorbent. 
‘The adsorbent medium typically consists of charcoal or some proprietary sorbent. 
‘The sampler is aall,appronimately 7 centimeters (cm) in diameter and 2 cm 
thick 





CCarbonyls-A passive carbonyl sampler consists of a small quantity of adsorbent 
‘medium housed ina collector having an opening to allow ato diffuse into the 
Adsorbent. These samplers adsorb carbonyl compounds using the hydrazine- 
Ihydazone reaction commonly used for aldehyde sample collection. An alternative 
sorbent to dinitwopheayihydrazine,dansyl hydrazine (ONSH), offers a significant 
Improvement in sensitivity. The sampler is small and unobtrusive witha barrel 
length of about 7 em and a diameter of about 0.5 em. 





SVOCH/PAHS -A passive PAH sampler consists of a small quantity of adsorbent 
‘medium house in collector having openings tallow arto diffuse into the 
‘sdsorbent. This method uses standard gas chromatographic (GC) column 
‘material bound together as an adsorption medium. Approximately 320 cm 
sections of column are Bound together ina holder forthe collection of PAHS from 
fie, The PAHs diffuse passively into the unobirusive sampler, which fs about 7, 
fm long, 2em wide and 1 em thick. 


For those passive samplers, exposure period of seven consecutive days o longer will 
‘be used to oblain adequate sample mass for analysis wih alow level of detection 
‘Thus, they ae classified as meintgrated samplers. 


Each passive sampler will be mounted ina secure location at each primary and 
satelite monitoring station ata height above the ground representing the breathing 
zone of an adult human. Each passive sampler wil be protected from the elements by 
partlly enclosing it with a shield to protect it fom precipitation, wind, and direct 
Sunlight. ach passive sample willbe documented witha unique sample number, 
‘nd sample handling will be controlled following strc chain-o-custody procedures 


6.3 Monitoring Schedule 


‘The eal-time measurements of PMsand black carbon will cur continuously 
throughout the two 12-month monitoring periods. The monitoring progearn fr the 
other compounds will follow a pre-determined, or set sampling schedule 
{independent of other factors or activites). The set sampling schedule would provide 
fn unbiased and standardized sampling approach vera consecutive 12-month 
period, Following such a schedule would provide representative anual average 
‘concentrations for pollutants Being sampled on a notcontinuous basis. The effects of 
‘meteorology as well as shor-erm and longer-term spatial and temporal variations in 
‘mission source pattems would be evaluated alter the data are collected 
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“Table 62 summarizes the 12-month monitoring schedule. The dates for active sample 
collection will coincide with dates from the national EPA ambient network schedule, 
‘though not all such dates will ee sampling activity. Because the extended exposure 
periods required forthe passive sampling aliviies are not amenable to short-lerm 
fluctuations in meteorological and arral operational pattems, the passive sampling 
‘ill low a predetermined seven day schedule. The passive samplers may be 
deployed fora longer sampling period to increase sensiiwity based ona review of the 
fist two months! worth of sampling daa. If necessary, itis anticipated thatthe 
passive monitors could be deployed for up to one month inorder to increase the 
ensitvity ofthe samplers. 





Figure 61 presents an example routine sampling schedule forthe planned first thee 
‘months of network activity to portray the relationships and overlaps between the 
dlferent parameters, 


‘Masspor, in consultation with MADEP and MADPH agreed that based on the review 
(ofthe first 12-months of monitoring results, meteorological data and Logan Airport 
fight operations data that it may be appropriate to conduct set of short-term 
sampling periods in addition to conducting a set sampling schedule during the 
second year of the monitoring program. The random sampling schedule would be 
conducted over the second consecutive -:onth period. Following sucha schedule, 
‘which would be driven by empirical and changing condition related primarily tothe 
activity patterns of emission sources atthe Airport, would atempt to capture short- 
term peaks of pllulant concentrations when they are expected occur. 
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Section 7 
Laboratory Methods 


‘Samples collected using both the passive and ative eld methods discussed in 
Section 6 willbe preserved, stored, and transported t appropriate laboratories for 
subsequent analyses. In accordance with the QAPP, al samples willbe wansferred 
between the ld and laboratory following “chalno-custody” procedures, 
Applicable holding and preservation ines will also be observed forall samples, 


Passive samples collected on difusion badges or tubes, willbe analyzed at Emory 
University, Atlanta, Georgia. Instrument measurements will be analyzed by CDM at 
their offices in Cambridge and alive samples collected for chemical or gravimetric 
analyses willbe sent to the Desert Research Institute, Reno, Nevada 


7, Passive Samples 


At the laboratory, the analysis a the passive VOC samples willbe accomplished 
‘through solvent extraction ofthe charcoal bed using carbon disulfide or similar 
solvent After extraction, the esac willbe injected directly into the gas 
‘hromatogeaph (GQ) injection port with no further work up. Quantification willbe 
‘sccomplished with a lame lolzation detector (FID). 


‘Analysis of the passive carbonyl samples willbe accomplished through solvent 
‘extraction of the derivatized carbon compound from the sorbent using acetonitrile 
‘Quantification wll involve gradient high performance liguid chromatography 
(HPLC) and fluorescence detection. 


Analysis ofthe passive PAH samples will be accomplished through solvent extraction 
land GC analysis witha FID, similar to that described above fo the passive VOC 
samples. 


7.2 Active Samples 


Analysis ofthe active VOC samples wil be performed to be consistent with EPA, 
‘Method TO-15 (Determination of VOCs in Ai Colt in Specially-Propared Canisters 
‘ul Analyzed By GS/MS). A known volume of sample is directed though a slid 
‘ultisorbent concentrator. After the concentrating and drying steps, VOCs ate 
thermally desorbed and carried to a gas chromatograph for separation followed by 
mass spectrometry for analysis 





Analysis ofthe active carbonyl samples wil be performed to be consistent with EPA, 
Methiod TO-IIA (Determination of Formaldsude tx Amie ir Using Adsorbent 
Cartridge Followed by HPLC) "The DNPH derivatives determined using isocratic 
reverse phase HPLC with an ullrvioet absorption detector. The HPLC system is 
‘operated in the linear gradient progeam mode 
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Analysis ofthe active PAH samples wil be performed to be consistent with EPA, 
Method 13-4 (Determination of Palyeyic Aromatic Hydacartons (PAH) in Ambient Air 
Using Gas Chromatography/Mass Spectrometry (GC/MS) The exposed filters and 
sorbent media ae extracted by Soxhlet extraction with appropriate solvent. The 
extract is concentrated by a Kuderna-Danish evaporate, followed by silica gel clean 
‘Up using column chromatography to remove potential interferences prior to analysis 
by gas chromatography /mass spectrometry. 





Analysis ofthe time-integeated PMs samples will be performed using gravimettic 
analysis ether consistent with or similar to the EPA federal reference method (0 CFR 
50 Appendix Reference Method For the Determination of Fine Particulate Mater as 
PMzsin the Atmosphere). Following conditioning fora 24-hour period in a 
‘temperature and humidity controlled environment an analytical balance is used to 
‘Weigh both clean and exposed filters tothe nearest 1 microgram, The weight 
dliference between the exposed and clean fier is divided by the volume of ir 
Sampled to determine the concentration of PMs in the sample 





Section 8 
Quality Assurance Project Plan 


‘Asan important element of the Study, measures will be developed and implemented 
to help ensure thatthe monitoring methods and collected data ae as liable as 
possible, Using EPA guidance as 3 model, this inllative is referred to asthe Quality 
‘Assurance Project Plan (QAPP) and will serve several purposes (EPA 198). 


According othe EPA guidance, projects involving envigonmental data collection 
‘Should be conducted in theee phases: a) Planning, b) Implementation, and e) 
‘Assessment. Inthe Planning phase, project objectives are clarified so thatthe 
‘exquirements for the end ser ofthe data ate met. Inthe Implementation phase, the 
(QAP translates these data requitements into measurement performance 
specifications and quality assurance (QA) and quality contol (QC) procedures, in the 
‘Assessment phase, the collected daa are evaluated using saistcal fools o evaluate 
‘whether the project objectives were met and whether the data are suitable for 
Scientific interpretation and (if applicable) policy-making 





‘This Work Plan represents the frst phase (Planning) ofthe QAPP by stating the 
‘primary and supporting objectives of the Study, including the purpose ofthe program 
fd the intended use ofthe dala, The second phase (Implementation) and third phase 
(Assessment) willbe preceded by a wstten QAPP that will contain the QA/QC 
procedures for field and laboratory personnel and data management efforts. This 
{information wil be contained ina “stand-alone” docutnent, separate from this Wark 
lan and made available to MADEP and MADPH for technical review and the 
general publi 








Section 9 
Data Analysis and Reporting 
9.1 Introduction 


‘This section describes the types of data that will be colected during the cours of the 
Study and how i i expected to be analyzed and reported. The overall approach to 
{his process based upon several factors including 


f= the selected target pollutants (se Section 4); 
‘=the monitoring methods timefames and frequencies (eeSetion 6) and 

1 theexpected use ofthe collected data by Massport, MADEP, MADPH and others. 
Importantly, this approach doesnot preclude additional or altemative analyses in 
sponse to changes in the amounts of and types of data collected, any emergent 


trends and other notable findings and/or other potential uses ofthe data that are 
presently unanticipated. 








9.2 Measurement and Reporting Units of Target 
Pollutants 

‘Table 91 contains a summary listing the target pollutants (and other parameters) 
‘entiied for inclusion into the Study. As shoven the polutans comprise components 
of paticulate matter (/e, PMs and black carbon) as well aban assortment of gaseous 
compounds le, VOCs, PAHS and carbonyls). 





‘Hacause particulate malter measurements are based on the mass (or weight of the 
substance inthe collected volume of ai (Le, mas/ volume), these pollutants willbe 
‘reported in units of micrograms/cubic meter (gy). By comparison, gases are 
‘measured based on the amount of pollutant relative tothe amount of collected air 
(Le, volume/volume) and will be reported in unis of parts per billion by volume 
{ppbe). These two sts of concentration units represent the common industry- 
accepted conventions fr these types of pollutants 


9,3 Measurement Timeframes and Frequencies 
‘Table 9-1 also shows the measurement (or sampling) averaging time periods and 
frequencies forthe target pollutants and monitoring methods. As shown, the 
sampling Hes will range from 1 to minutes (.e, for particulates), daly (Le, 24 
‘hours for gaseous compounds) for active methods and extend to seven days (or 
Jonge) for passive methods inval¥ving gases. Similayy, the sampling frequencies 
‘ange from continuous for particulates) to once every 12 days (for gases sing active 
methods) to once a month for gases using passive methods) 
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‘This wide variation in sampling timeframes and frequencies reveals that the amounts 
of collected data will also vary according to the pollutant types (particulates vs. gases) 
and measurement methods (active ral time, ative time integrated, passive time 
Integrated). For example vera I2-month sampling period, real time monitoring 
‘minute sampling) will yeld approximately 100,000 measurements active time- 
Integrated will yield 20 to 6O measurements; and passive time-integrated will yield 12 
‘measurements al each monitoring sit. 


9.4 Meteorological and Other Supporting Parameters 


‘The monitoring and reporting of meteorological conditions, airport aperations and 
‘motor vehicle traffic will also be conducted as part ofthe Study eis expected thatthe 
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assessment ofthese parameters wi 
pollutant levels and thee tends, 





id in the understanding ofthe measured 


‘As discussed in Section 6, wind speed and direction, temperature and humidity 
‘measurements wil be made at each primary’ monitoring station. The reporting uals 
are based on degrees of compass divection (9, miles pee hour (ah), degrees 
Fahrenheit), and percent (%), respectively. The data from the Annavey Street and 
(Court Road stations wll be collected in an electron data logget an downloaded 
‘weekly ta laptop computer. Data wil also be retrieved from NSla' meteorological 
Station adjacent tothe MADEP monitoring stallon and the National Weather Service 
‘meteorological station at Logan Aiepor. 





Airport operational data will be obtained by Massport forthe entite Study peti, 
‘will coasstof aircraft landings and takeotf at Logan and will he segeegated by 
runway end (eg, 22R) and time of day (eg, 0900 ~ 100). 


Surface traffic (e, motor Vehicle) data for the Study Area eoadway system willbe 
‘obtained from the Massachusetts Highway Department (MHD), Masspoet and other 
Slate or local agencies (to the extent it is available) and reported as vehicles per day. 

(eh /day) or vehicles per hour (veh. hr). Notably these data are used to establish 
‘general conditions and tends and not to monitor individual roadways. 





9.5 Data Analysis and Presentation 
‘As presented in Sections 5, a monitoring willbe undertaken at thee primary a5 well, 
‘as soven satelite sites and one urban background site surrounding Logan and 
‘conducted over two separate one-year periods. Combined with the meteorological 


{and other supporting data a vast amount of information will be collected and 
scesed, 





To distil this material into meaningful information, the data (Le, individual 
compound or pollutant category) willbe assimilated into summary statistics that are 
Intended to ive the reviewers a comprehensive, Yet concise, interpretation ofthe 
findings. For the target pollutants, the data wil e compiled foreach ste according © 
the overall highs, lows and average values forthe overall mpling period, by day’ of 
the week (Le, Monday, Tuesday tc), month (Le, January, February, et), and each 
“2-month sampling period, For ease in reviewing, the data will be presented both in 
tabula and graphic (bar-chart forms 


‘Wind speed and direction wil be summarized inthe form of wind roses and 
temperature and relative humidity in the form of bag-charts showing the range and 
frequency of values. For the corelation of pollutant levels to meteorological 
conditions appropriate statistical comparisons will be developed such as pollutant 
‘concentrations versus wind direclion and speed, Similar comparisons will be 
‘developed depicting airport operational profiles, runway utilzation and motor 
‘vehicle tafic volumes. In most cases, the summary dala will be presented in hard 
‘copy and the actual measurement dala will be provided in electronic formas, 
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‘The continuous PMes monitoring data collected at each ofthe 3 primary sites wil be 
analyzed to provide 2¢-hour and annual values that willbe compared tothe PMs 
[NAAQS as well as PMs monitoring data collected by MADEP atthe Harrison 
“Avenue site. PM, mint-vol data collected at ll primary and satellite stations every 
12 days for 24 hours and the PM as FRM data collected atthe Annavoy Steet 
‘monitoring sation every six day for 24 hours will be compared to the PMas24-hour 
[NAAQS and data collected by the Beta Atenuation Monitors (BAMs) at each a the 
primary sites and a the MADEP Harrison Avene st 





‘The 2¢-hour VOCs and carbonyl monitoring data wil be used to develop annual 
average concentrations fr comparison ta data collected al both Harison Avenue and 
‘Lynn monitoring stations. 


lof the monitoring results willbe quality assured by Massport’s consultants based 
‘on methods and procedures presented in a separate dacumnent 
‘Assurance Project Pan (QAP) (See Section 8) 


9.6 Data Reporting 
Upon completion ofthe data quality review ad data analyses, quately reports will 
be prepared during each 1-momh monitoring period. These reprts will bemade 
available to MADEP and MADPH for review. A summary epor of each monitoring 
Year will alo be prepared and made available to MADEP, MADPH and the public 
‘hough the annual EDR/ESPR process. 








Section 10 
Roles and Responsibilities 


‘Massporis responsible for overall implementation and completion ofthe Stuy. 
‘Within Masspor, the work is being managed by Keith Beasley, PE. with oversight by 
Catherine Wetherll, Director of Envizonmental Programs. Other key roles taken by 
‘Masspor staff include Agency Coordination by Bey Derosiers and the EDR/ESPR. 
Coordination by Jock! Wilkins, 


‘The technical aspects ofthe Study are being managed by CDM under the direction of 
‘Marc Wallace, QEP with oversight by Cynthia Hibbard. Other key conteibutors 
Include De P-Barey Ryan af the Emory University (Passive Sampling), Dr.John G. 
‘Watson of the Desert Reseach Institute (Active Sampling), George ipl, QEP of 
(CDM, and Me. Michael A. Kenney, CHMM, QEP, CIH of KB Environmental Sciences, 
Ine, Figure 104 presents the CDM Project Team organizational chart 





“The staffs of MADPH and MADEP will be responsible fr teviewing the Work Plan 
‘and providing input on air qualily monitoring program. 
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gure 101 
‘COM Projet Team Organitonal Chart 


Section 11 
Schedule 


‘The schedule for completing the baseline year ofthe Study is presented in Table 1 
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Appendix A 
Site Evaluation Matrix 


Logan Airport Air Quality Monitoring Site Evaluation Matrix 
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Logan Airport Air Quality Monitoring Site Evaluation Matrix 
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Logan Airport Air Quality Monitoring Site Evaluation Matrix 
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1. Site 1 Logan Sat. ARFF (N). 








4.Site 1 Logan Sat. AREF (8) 





5. Site 2 Logan Fire Rescue (N). 6 Site2 Logan Fire Rescue (E. 





8. Site 2 Logan Fire Rescue (W). 








10.Site 3 Logan Boat Ramp (E). 





ite 3 Logan Boat Ramp (N). 








12 Site 3 Logan Boat Ramp (W). 





5 Logan VOR (N) 5 Logan VOR (E). 








5 Logan VOR (back) 





23. Site 6 Logan S. Outfall (N). 24, Site 6 Logan S. Outfall (). 





25, Site 6 Logan S. Outfll(S) 26, Site 6 Logan S. Outfall (WW), 








ite A Annavoy (N). 28. Site A Annavoy (E) 





29.Site A Annavoy (8). 





A Annavoy (W). 


te B Const. Beach (N), 
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B Const. Beach (8). 34. Site B Const. Beach (W). 


35. Site B Const. Beach (Crom 








36, Site C Cottage Pk. V.C.(N) 





“0. Site C Cottage PR. ¥.C.(NOx Can) 


AL. Site D ~ Winthrop Fire Station (N). 42, Site D ~ Winthrop Fire Station (E), 


4, Site D- Winthrop Fire Station (8, “4. Site D— Winthrop Fire Station (W). 











le E Orient Heights Library 46, Site B Orient Heights Library (). 





48, Site E Orient Heights Library (W)- 








49, Site F Orient Hts ¥.C.(N), 


50, Site F Orient Hts. ¥.C. (E). 


58, Site F Orient Hts. ¥.C, front) 





54, Site G Pleasant Pk. ¥.C.(N). 55, Site G Pleasant Pk. Y.C.(E). 


Pleasant Pk. ¥.C. (WW). 





. Site G Pleasant Pk. ¥.C. 


59, Site H— Winthrop Middle Schoo! (N). 60, Site H — Winthrop Middle Schoo! (E). 





(61, Site H— Winthrop Middle School (S). {@. Site H - Winthrop Middle Schoo! (W). 





(6, Site I Coughlin Pk, (). 64, Site I Coughlin Pk. (E). 





65, Site I Coughlin Pk. ( 





‘68 Site I Coughlin Pk (AL i 


(67. Site I Coughlin Pk. (Noise Moat). 


69, Site J Conley Term. (N). 70. ite J Conley Term. (E). 
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71. Site J Conley Term. (8) ite J Conley Term. (W). 
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‘7A, Site LN. Jetty (N). DSi 





LN. Jetty (2), 








80, Site LN. Jetty (8). 82, Site LN. Jetty (W). 


82, Site M Conley Refrig, Units (N). 3. Site M Conley Reffig. Units (E). 


‘4, Site M Conley Retrig. Units (8). 





M Conley Retrig Units (W). 





87. Site N Breman St. (N). 88, Ste N Breman St. (E. 
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92, Site N Breman St. (NStar 2) 





91. SiteN Breman St. (NStar 1). 





93, Site Breman St. (side view). 





94, Site O— Jefferies Cove (E). 
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95, Site © — Jefferies Cove (N). 96. Site 0 Jefferies Cove (W)- 





98, Site P Fish Pier (E). 
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ite P Fish Pier (S). 100. Site P Fish Pier (W). 








102. Site Q~S. Hoston Yacht Club (N). Site QS, Boston Yacht Club (E). 
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105, Site Q—S, Hoston Yacht Club (W), 


104, Site Q~S. Boston Yacht 


109, Site R— Castle 








UL Site S— Court Road (). 





112. Site T — Bayswater St.(N). 113, Site'T — Hayswater St (E). 





T—Bayswater St. (S). 11S. Site T— Bayswater St. (WW). 





Appendix B 
Logan Airport Windroses 





jston Logan International Airport Annual 
"Average Wind Speed 5.77 mils 


Hoxton Logan International Airport Annual Morning 
“Average Wind Speed 5.16 mis 








Boston Logan International Airport Annual Day 
“Average Wind Speed 611 m/s 





‘oston Logan International Airport Annual Evening 
“Average Wind Speed 5.67 mis 








Boston Logan International Airport Winter 
"Average Wind Speed 621 m/s 





oston Logan International Airport Winter Morning, 
“Average Wind Speed 5.93 mis 





Moston Logan International Airport Winter Day 
“Average Wind Speed 6.34 mis 





Boston Logan International Airport Winter Evening 
"Average Wind Speed 6.20 m/s 








Boston Logan International Airport Spring 
“Average Wind Speed 5.99 mis 


jaDmmNs 





aston Logan International Airport Spring Morning 
“Average Wind Speed 5.24 mis 





jams 15 


‘Hoston Logan International Airport Spring Day. 
‘Average Wind Speed 644 mis 





Boston Logan International Airport Spring Evening. 
“Average Wind Speed 5.85 m/s 





Boston Logan International Airport Summer 
Average Wind Speed 5.25 mis 
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‘Boston Logan International Airport Summer Morning 
“Average Wind Speed 453 m/s 








jaune? 





oston Logan International Airport Summer Day 
“Average Wind Speed 5.65 mis 





Boston Logan International Airport Summer Evening 
‘Average Wind Speed 5.16 m/s 








ton Logan International Airport Fall 
“Average Wind Speed 5.62 mis 


jaommas 


Boston Logan International Airport Fall Morning 
“Average Wind Speed 5.05 m/s 








Boston Logan International Airport. 
Average Wind Speed 5.99 mis 








Moston Logan International Airport Fall Evening 
‘Average Wind Speed 5.47 mis 


Appendix C 
Soot and NO; Monitoring Stations 


Massport NO: Diffusion] 
Tube Monitoring Sites 


Soot Deposition 
Monitoring Sites 





Appendix D 
ESPR 2004 Air Carrier Flight Paths 


Flgure D1 


2004 ESPR 
LocAN INTERNATIONAL ApoRT 


‘lr Carle -Daparture Flight Tracks 
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Loca INTERNATIONAL APT 





2004 ESPR 


LocAN INTERNATIONAL APT 


Figure 0-3 Regional et Departure Fight Tracks 





2004 ESPR 


LocAN INTERNATIONAL APT 





Figure -4 Regional et Arrival Flight Tracks 





Appendix E 

White Paper - The Use of Passive 
Samplers in Conjunction with the 
Logan International Airport Air 
Quality Monitoring Study 


‘A Bibliography of Passive Monitoring Methods Used in the Logan 
International Airport Air Quality Monitoring Study 





‘These citations givea useful overview of passive monitoring in general (See Brown), and 
scriptions and applications ofeach ofthe types of monitoring selected fr thea 
{quality passive maitoring progeam. This set offers a concise overview ofthe fed and 
(ofthe tmpling strategies thal we are employing. 


Brown, R (200). "Monitoring the ambient environment with diffusive samplers: theory 


‘and practce/ "Journal of Environmental Monitoring 21): 1-9 


Fan, Z., K Jung, etal (2006) "Development ofa passive sampler to measure personal 
‘exposure to gaseous PAHs in community settings." Environmental sence 
“Technology 40(19}: 6051-6957. 


‘Li W, Zhang J, Zhang L, Turpin Bj, Welsl CP, Morandi MT, Stock TH, Colome C Korn 
‘LR 2006) Estimating contributions of indoor and outdoor sources to indoor 
carbonyl concentrations in three urban ares of the United States. Atmospheric 
Environment 40 2202-2214 


[Liu W, Zhang J, Kwon J, Weise C, Turpin 8, Zhang, Morandi M, Stock T, ColomeS. 
(2006) Concentrations and Soutce Characteristics of Airborne Carbonyl 
‘Compounds Measured Outside Urban Residences J Aie & Waste Manage. Assoc, 
Se 1196-1208 

Pratt,G, D. Bock, et al. (2005)."A Field Comparison of Volatile Organic Compounds 
‘Using Pasive Organic Vapor Monitors and Stainless Stel Canisters" 
Environmental Science & Technology 39(9) 3261-3268 


‘Zhang.J,1- Zhang, etal 2000), "Development of the Personal Aklhy des and Ketones 
‘Simpler Baced Upon DNSH Derivitazation on a Solid Sorbent” Environment 
Science d Technology 34(12): 2601-2607 





Citations from the Passive Monitoring White Paper 
‘These at all the citations from the passive monitoring White Paper, Most are available 
‘online and all ae available in brates. They represent across ection of papers using 
pissive monitoring for community studies and environmental epidemiology as well as 
‘descriptive papers oulinng passive sampling in general and specific ypes of samplers. 
‘These papers ae a subse ofthe fll annotated bibliography found as an Appendix 
the White Paper. 





3M. 2007. "Technical Data Bulletin: Organic Vapor Monitor Sampling and Analysis 
Guide. from hep /multimedia.mmm.com/mws/ 
mediawebserverdyn?666664ZjIelVaSEV s666CswCOrrmQ- [Accessed 16 
February 2007. 





Ayres, Mand P. Ryan (2006 A Longitudinal Study of Nitrogen Dioxide Concentations 
round a Major Metropolitan Aigport 1987 ~2005, P. Barry Ryan and Megan M. 
‘Aires. Joint Annual Mectng of the International Society of Exposure Anal} sis 
nd Inernational Society for Environmental Epidemiology. Paris, France. 





‘Brown, R. (2000), "Monitoring the ambient environment with dffsive samplers: theory 
‘and practce/ "Journal of Environmental Monitoring 21): 1-9. 


Brunekreet, B, D. Houthujs, eta. (1950). "Indoor Niteogen-Dionide Exposure and 


CCildrens Pulmonary-Function” Journal of the Av Waste Management 
Asscciation 409) 1252-1256 


Cohen, M.A. P.B. Ryan, ea (191), "Source Receptor Study of Volatile Organic 
‘Compounds and Particulate Matter inthe Kanawha Valley, WW 2. Analysis of 
Factors Contibuting to VOC and Particle Exposures” Atmospheric Environment 
Part B-Ushan Atmosphere 25(1): 95-107 





Cohen, M.A. PB Ryan ea (190), "The Validation ofa Passive Sampler for Indoor 
‘and Outdoor Concentrations of Volaile Organic Compounds" lournal of the Ale 
‘Waste Management Association 47): 93-997 


Cohen, M.A. P.B Ryan, eal (189), "Indoor Outdoor Measurements of Volatile 


(Organic-Compounds in the Kanawha Valley of West Virgina” [APCA 39(: 
1086-1093, 


Daeg. (207) from huip:// www deaegercom/ST/internet/US/en/Products 
/Detection Drager Tubes/ draegertubesjsp [Accessed 16 February 2007. 





Fan, , K Jung etal. 2006). "Development of a passive sampler to measure personal 
‘exposure to gaseous PAHs in community settings. Environmental Science & 
“Technology 40(19}: 6051-6957. 


Florey, C.D. R.J.W. Melia, eta. (1979) "Relation between Respiratory Ines in 
Primary School Children and the Use of Gas for Caoking 3. Nitrogen Dioxide, 


‘Respiratory llnss and Lung lection International Journal of Epidemiology 
a}: 347-358, 


Melis, R.J,5. Chinn, etal. (1979). “Relationship between Indoor Air Pollution from 
Nitrogen Dioxide and Respiratory Messin Primary School Children Journal of 
Epidemiology and Community Health 33): 161-164, 


‘Melia, RJ. W, C.D. Florey, eal. (1982), "Childhood Respiratory Ines and the Home 
Environment. Relations between Nitrogen Dioxide, Temperature and Relative 
“Humidity International Journal of Epidemiology 11(2} 155-163, 


Melia, R J. W., C.D. Florey tal. (1982). "Childhood Respiratory ness and the Home 
Environment 2 Association between Respiratory Mlness and Nitrogen Dioxide, 


“Temperature and Relative Humidity." Inernaional Journal of Epidemiology 
1G} 164-168 


Melis R J. W.,C.D. V. Florey, eal. (1980). "Relation between Indoor ir Pollution from 
Nitrogen Dioxide and Respiratory Iness in Primary Schl Children” Bulletin 
Europeen De Physiopathologie Rspiatoire-Clinial Respiratory Physio 
Y6()} DFP 





PPalmes, E-and A. Gunnison (1973). "Personal monitoring device for gaseous 


“contaminants” American Industrial Hygiene Association Journal H: 78-1 


Pratt, GD. Bock, etal. (IN). "A Feld Comparison of Volatile ganic Compounds 
Using Passive Organic Vapor Monitors and Stainless Stoel Canisters" 
Envitonmental Science fe Technology 590): 3261-3268 


Ryan, P.B, M.L.Soczok, tal. (1988). “The Boston Residential NO: Characterization 
‘Study-1. Preliminary Evaluation of the Survey Methodology" apca-the 


Infernational Journal of Ai Pollution Contol and Hazardous Waste 
Management (1): 2227 


Ryan, P.B, ML. Soczek, eal. (988) "The Boston Residential NOs Characterization 
‘Study 2.Survey Methodology and Population Concentration Estimates,” 


Atmospheric Environment 2210) 2115-2135, 


Ryan, P.B,J.D_Spenglr, etal. (1983). “The Efets of Kerosene Heaters on Indoor 
Pollutant Concentations-a Monitoring and Modeling Study" Atmospheric 
Environment 177) 15391345, 


‘Spengler, J M-Schwab, eal. (1984), "Personal Exposure to Nitrogen Dioxide in the Los 


“Angeles Hasin Joural ofthe Air & Waste Management Associaton 4(1) 3947 


‘Spengler, J-D, B.G. Fes etal (1979). "Sulfur Dioxide and Nitrogen Dioxide Levels 
Inside and Outside Homes and the Implications on Health-Efects Research." 
Environmental Sconce de Technology 1310): 1276-128. 


‘Zhang.J1- Zhang, etal 2000), "Development of the Personal Aklhy des and Ketones 
‘Simpler Baced Upon DNSH Derivtazation on a Solid Sorbent” Environmental 
Science d Technology 34(12): 2601-2607 


‘The Use of Passive Samplers in Conjunction withthe Logan Air Quality Monitoring Study 


P. Barry Ryan, Emory University 
February 21,2007 


History and Usage of Passive Monitors Use 


“The us of passive samplers for air contaminant monitoring as a long history. Passive samplers have been used 
for monitoring a wide range of pollutants at a variety of locations over the past 30 years. In recent years, passive 
samplers have been used more progressively for research, public helt investigations and by regulatory 
agencies for addressing compliance with ambient air quality standard in the United States and Europe. For 
‘more details, Brown (Brown 2000) gives a brief history of passive sampling. Some of the highlights are noted 
below. 











“The frst passive samplers used in industrial stings were the tube-ype Palms sampler discussed above to 
‘monitor fr sulfur dioxide and nitwogen dioxide. A preliminary report on this sampler appeared as carly as 1973 
(Palmes and Gunnison 1973). Inthe early 1980s, passive samplers for volatile organic compounds~essenilly 
the 3M OVM 3500 sampler-bogan tobe used extensively, ‘This sampler and oter similar samplers that 
‘monitored for formaldehyde and other trace gases in occupational settings, was used extensively 1 measure 
personal exposures to these contaminants experienced by workers in occupational environments. 


‘Commencing inthe late 1970s, academic researchers began using pasive sampling inthe community settings 
Spengler and co-workers at Harvard School of Public Health implemented an indoor-outdoor network of| 
ritrogen dioxide monitors using the Palmes samples as part of the long-tem epidemiologic study of hing 
‘neal known asthe Harvard Six-Cities Study (Spengler, Ferris et al. 1979) In this work, pasive samplers 
‘were placed inside and outside the homes of 50 individuals in each of the six itis for one-week periods, There 
‘se proved effective in estimating exposures o nitrogen dioxide experienced by individuals inthe community 
Passive sampling for nitrogen dioxide using these samplers became quite common in Europe thoughout the 
1980s as well. Brunckref inthe Netherlands Brunckref, Houthuijs tal. 1990) and Melia inthe United 
Kingdom (Florey, Melia eta. 1979 Melia, Chinn etal. 1979; Melia, Florey et al. 1980; Melia, Florey etl 
1982; Melia, Florey ea 1982) di extensive work evaluating ar polltion epidemiology using these samples, 
‘Commencing in 185 and continuing through 1986, Spengler and co-workers (Ryan, Spengler et al 1983 

Ryan, Soezek etal. 1988; Ryan, Sozek eal 1988; Spengler, Schwab etal. 1994) a Harvard performed a 
longitudinal sty of exposures to nitrogen dioxide experienced bya representative sample of over 500 
individuals inthe Boston standard metropolitan statistical area using Plmes samplers. Ryan and co-workers 
‘have used these samplers fo investigate community nitrogen dioxide concentrations inthe East Boston and 
Winthrop communtis around Logan International Airport since 1982 (Ayres and Ryan 2006). In this study, 
longterm downward trends in the level of tis contaminant have been documented inthe community through 
the use ofthese simple samplers. 











‘Commencing inthe late 1980s with work by Ryan and co-workers at Harvard Schoo! of Public Health (Cohen, 
Ryan etal. 1989; Cohen, Ryan et al. 1990; Cohn, Ryan etal 1991), passive sampling for volatile organic 
‘compounds in community settings has been undertaken. Using the 3M OVM 3500 sampler designed inilly 
for occupational stings (and used extensively in such locations) these researchers validated the samplers for 
long-duration sampling under community-level exposure conditions. After validation, they performed a 











longitudinal investigation of indoor and outdoor VOC concentrations in an industrial community in and around 
CCharieston, West Virginia, 


Consoidaton/summary of erature references by pollutant monitored 


Since the mid 1990s, there has been an explosion in the use of pasive samplers in community settings. 
However, there still emai concerns about the use of such samplers in studies hased inthe community. To 
aldress some concer regarding the acceptance of passive samplers as a method of collection for 
‘vironmental contaminants in community settings by the general scientific community, project team member 
Dr. John Watson ofthe Desert Research Institute performed a literature search. The esto this literature 
review is appended to this document as Appendix L The literature review found 164 peer-reviewed 
publication that discuss passive sampler tse in environmental and occupational monitoring. The annotated 
literature search includes citations and, in most eases the Abstact foreach paper. Many ofthese papers 
describe new sampler, but most describe the application of passive samplers in non-occupaional monitoring 
Settings. Additionally, most ofthe papers desenibing new samplers also include a validation component in 
‘which the results from the samplers ae compared with results fom commonly accepted methods including 
active sampling (See Methods Validation section) Indced a few ofthe papers focus solely on this issue. tis 
‘worthy of note thatthe numberof papers published each year on this subject has increased dramatically in the 
last few years suggesting a greater interest in and a more general acceptance ofthese procedures by the 
scientific community, Michael Kenney and co-workers have produced a summary table summarizing these 
investigations. This i attached as Appendix Ito this document, 








Passive Monitoring for Air Contaminants 


Passive samplers operate under the general principle that chemical compounds move from regions of high 
concentration to regions of low concentration by means of diffusion. ‘This principle is common experience; 
fresheners, for example, cease fragrance ftom a source (high concentration) and diffuse throughout a oom 
(Gow concentration.) This difference in concentration is erred to as a concentration gradient. A 
‘concentration gradient is setup ina passive sampler by introducing int the sample an absorbing medium, 8 
‘material tht effectively and selectively removes the compound of interest from the ir. At the surface ofthe 
bsorbing medium, the eancenration ofthe contaminants zero, Away from the absorbing medium, the 
concentration i greater than zero resulting inthe required concentration gradient. The movement of material 
toward the absorbing surface is proportional to the concentration gradient, withthe constant of proportionality 
called the diffusion coefficient Brown (Brown 2000) offers an excellent description ofthe theory and practical 
‘considerations associated with passive sampling. The reader is refered to tis paper for further discussion. His 
‘work is summarized ere 








Tube-Type Passive Samplers 


“The simplest type of passive sampler makes use ofa cylindrical tube, with one enclosed end. A schematic of 
such a sampler is depicted in Figure |. The concentration i 20a that point setting up the concenteaion 
‘radicn and is assumed to decrease linearly from the ambient concentration atthe mouth ofthe sample to 2em9 
atthe surface ofthe absorbing medium. The samplers ae returned othe laboratory where they are analyzed to 
‘determine the amount of collected material quantitatively. Knowledge ofthe physical configuration of the 
Sample, in patculr the cros-sectional arca ofthe samplers and the length ofthe diffusion gradient, coupled 
‘with information onthe sampling duration and the diffusion coefficient forthe sampled gts affords 
{quantification ofthe average concentration ofr contaminant sen bythe sampler during its deployment, 


Figure L, Schematic ofa typical tube-type 
‘passive sampler. The concentration ofthe 
‘monitored contaminants represented by p. px is 
the concentration inthe ambient ai. pois the 
‘concentration at the surface ofthe sorbent, generally 
fsssumed tobe zero. D isthe cross-sectional area of 
thetuhe, lis the diffusion length, Figure taken 
from Brown, RH. Monitoring the ambient 
environment with diffusive samplers: theory and 
practical considerations. J Environ Montoving 
2000.2 (1-9, 








gt Diag of ities poe 


“The Pale sampler for nitrogen dioxide (Palmes and Gunnison 1973), thece af which are shown in Figure 2, 
illustrate this typeof sampler. This samplers fabricate from a clear aerylc tube and two plastic caps one on 
either end. One ofthese caps, the flanged cap on the lower end, i femovable, wile the other remains fixed 
during sampling. The absorbing medium, triethanolamine, or TEA, i coated onto stainless steel screens placed 
inthe fixed cap prior to insertion of the tube. When the removable Hlanged) capi removed nitrogen dioxide 
‘contained in ar dffises down the tube until encounters the absorbing medium, TEA, and is removed, 
Appendix Il describes the physics and mathematics in more detail 


igure 2, Palmes samplers, An example of a 
tube-type passive sampler. 


All passive samplers ofthe tube type operate by 
identical peinciples. For example, the Zhang 
sampler for aldchydes (Zhang. Zhang etl. 2000) 
uses a similar design wit a removable cap (See 
Figure 3). "The absorbing medium inthis ease is a 
CIB solid-phase extraction cartridge coated with 
dans hydrazine. Dansy! hydrazine rests 
slectively with carbonyl-contaning molecules, 
including aldebyles, to form a stable adduct thereby 
removing the aldchydes from the ar stream and 
ffcting «concentration gradient. 





“The Zhang sampler differs from the Palmes sampler in that it uses a diferent absorbing medium, one selective 
foraldebys, and that t monitors for several compounds at once. Laboratory analytical procedures are, of 
course different 


Diffusion-Barier Passive Samplers 


While sube-ype samplers ll operate under the same principal and theoretical calculations lead to quantitatively 
accurate reals, altemative methods can be used as Well. The 3M OVM 3500 (3M 2007) passive sampler for 
‘Volatile organic compounds (VOCs) (see Figure 3 uses a diffusion barrie, ater than the cylindrical tube, 10 
let dhe concentration gradient 


In this configuration, a semi-permeable membrane (the white, circular plastic sheet covering most ofthe surface 
‘ofthe OVM sampler on the right) sets up the diffusion barrie. Bencath the membrane isthe absorbing 
‘edi, inthis ease charcoal, dat effectively removes the compound from the airstream. One cannot rely on 
theory for the sampling rate of suck devices. ‘The manulicturer tests these devices under numerous conditions 
in chamber settings and determines the effective sampling ate, which is then supplied tothe user. The OVM. 
sampler collects various volatile organic compounds quantitatively onthe charcoal absorbent commencing 
‘when the cap (not shown) is removed. As inthe cas of the other passive samplers, the sampler is re-capped at 
‘the end of sampling, the ime noted, and the sampler i retuned othe laboatary for analysis. 


[Figure 3. The Zhang passive sampler for 
aldehydes a tube-type passive sampler, on 
[eftiand the 3M OVM 3500 sampler (a diffusion 
Dbarvier type, on right from volatile organic 
‘compounds. In"sampling” configuration, 





Absorbing Media for Passive Sampling 


In this presentation, we have alluded 1 various types of “absorbing media" TEA for nitrogen dioxide, dansyl 
lnydruzne for carbonyl-containing materials, and charcoal for VOCs. More details given on these media, 





“The essential requirement for an absorbing medium in passive sampling is that it quickly and quantitatively 
‘eats withthe compound to be collected effectively removing it fom the at stream (Brown 2000). 
‘Quantitative removal from the ar stream resulting in zero concentration atthe surface ofthe absorbing medium 
is requted tose up the concentration gradient under all concetration conditions. For mest passive samplers, 
‘hiss done by reacting the compound 1 be collected with some material that produces a stable molecula 
‘alduct hat non-volatile and stays bound othe surface of the support fr the medium. As an example, for 
nitrogen dioxide, triethanolamine reacts dirty with ntrogen dioxide in the arto form a nitrate salt ina 
‘generalized acid-base reaction, ‘The sll essenually triethanolamine nitrate, is stable and non-volatile. For the 
‘Zhang sampler, dansy| hydrazine condenses withthe specific carbonyl compound being monitored to form the 
‘pectic hydrazone. This is, again, a stable compound with no volatility. 





For the VOC sampler, no chemical reaction takes place. Rather, the VOC is adsorbed onto the surfce of the 
charcoal by a proces called chemisorbtion, The bonds formed ae elatvely weak, but ae strong enough to 
Fld the material in place and reduce its volatility, and thus concentration in ai, to Zero. In contrat to the 
Palmes and Zhang samplers where the adduct seit measure to quantify the amount of material collected, for 
the VOC samplers, the actual compound i liberated in the laboratory for analysis 











‘Other absorbing media can be used as well. For the Fan-Lioy PAH sampler (Fan, ung eal. 2006), for 
instance, gas chromatography columns with an interior polymer coating as an absorbing medium are used 
Similarly other types of VOC samplers, particulary those designed for specific compounds, use a polymer 





coating ona silica substrate to tap she material using a proces called physisorbtion, Drager tubes (Dracger 
2007), whic re usually operated in an ative mode, can also be used passively. Like the Zhang samplers, they 
use chemically treated silica substrates in which the chemically treated surface reacts with the compound af 
interes to form a stable adduct. Numerous samples canbe envisioned which result in reaction or ther 
‘removal mechanisrs fo specific compounds or classes of compounds. These are only limited by the 
cleverness of the investigator. 


Sampler Placement 


Because of their small size and lack of power needs, passive samplers are relatively easy to place. Essentially 
any location can be monitored including community and even personal monitoring. Depending upon the 
Collection medium, some care neds toe taken to ensure that the absorbing mealam isnot lost due to washout 
in the rin. For example, secondary enclosures for Palmes sampler supply protection from rain and snow as 
‘well as reducing the effects of prevaling wind current on the sampling rates ofthe samplers. Passive samplers 
rely on ether theoretical or empincal diffusion rates tht assume a movement of ai across the surface with 
‘elatively aurow range of face velocities (Brown 2000)- Too rapid air low can result in high bases, while too 
low an air flow hasan opposite eect Diffusion barrce samplers suffer less tom this problem than tube type 
samplers, but al passive samplers have this problem 1 one degree or another. 




















“The Secondary Enclosures are usually quite 

Figure 4. Deployment of Passive Samplers in simple (See Figure 4.) For Palmes samplers, we 

East Boston use one quart paint cans. The cans can be painted @ 

‘neutral colo (usually gray) to make them less 

‘conspicuous when used in locations subject to fot 
teatic, Otherwise, they canbe left unpainted. The 
later is necessary if one is monitoring for VOCs as 
pint of-ptses VOCs for as longa 18 months afer 

. pplication. In community sting, sce! paint cans 
‘typically last about six months inthe outdoor 
‘vironment i not vandalized or otherwise 
‘destroyed. Vandalism and sampler loss through 
‘other means isa problem with community-based 
sampling. Placing of sumpler enclosures in 
‘unobrusive lations suchas within trees or shrubs, 
‘on smilarly-colred fences, 








and in out-of-the-way locations minimizes this problem. Sill os of samples aust be considered in the design 
phase of any passive monitocing program 


Limi of Detection 





“The sampling rates for passive samplers are much lower than for ative samplers. While an active sample 

use a pump operating a 4 ites per minut, a passive sampler hasan effective sampling rate ranging from 
bout I mlliitr (ai) per minut te about 50 mL. per minute. Thus to obtain an equivalet amount of mass, 2 
pissive stmpler must operate for about 100 times a long as an active sampler using a pump. Since the mass 
Collected is what determines the overall sensitivity ofthe sampler is this rato that must guide us in using 
pssive samplers to determine concentrations, 








In community stings, passive samplers are typically deployed for durations measured in days or weeks. 
Palmes samplers, fr example, ae typically placed for one Wesk. Because of this placement, the samplers give 
information on one-week average concentrations. This is useful for tends analysis and determination of 
chronic effects. However, for acute eflecs, short-term variability, or identification of unusual evens, such 
Sampling may not be te optimum choice. 





Table 1 presents draft limits of detection (LODS) forthe samples selected forthe Logan Air Quality 
Monitoring Study 


Table 1- Draft limits of detection for passive sampling for ar contaminants around Logan International 
Airport 


















































Gove | Averse ern | Get 
oo var} 197 907 30 aE a 
































Data assume 7 days 168 he sampling, ND means data not reported in The Commonwealth of Massachusetts 
Air Qualty Report 2005 


|A. The LODs reported forthe BTEX compounds rely on older literature values from our laboratories. We 
expecta significant improvement insensitivity with our newer equipment and beter reagents. However, 
if Liguid Extraction cannot be improved to atleast the Harrison Avenue means, we will consider 
thermal desorbtion, a method improving sensitivity about 100 fol, but increasing cost. At this point, 
blank variability wil dominate the LOD rather than sensitivity ofthe analytical method. Curent 
Iiterature suggest a limit 0.1 ug may be achievable, which would lower detection limits by a factor of 
20 

B. The published manusript by Fan Jung cal (2006), reports thermal dsorbtion values fr high 
rolecular weight PAHs, Naphthalene, as wel asthe methylated compounds proposed for sty, are not 
Stable under thermal desorbtion and must be Liguid Extracted. We report expected LOD concentrations 
based on unpublished work by Fan, et a 





Analytical Detection Limit (ADL) and Method Detection Limit (MDL) are taken from (Pratt, Bock et 
42005) These values are representative of moder limits of detection for OVMaype VOC samplers. 
‘ADL represents the replicate reproducibility. MDL represen the ADL plus a term to account for blank 
varia 











“The methods chosen fr this investigation make use of both ative and passive components, Table 2 
‘summarizes the passive sampling and analytical methods for the Logan Ait Quality Monitering Study. Dea 
«an be found in Appendix IV. The ative sampling approaches propose for his study are EPA-approved or 
‘equivalent sample collection methods. The focus ofthis document, however, isn passive methods. The 
pissive sampling methods suggested are new but offer advantages in cost and portability that wil allow a 
{steater numberof sites to be monitored. Weaknesses include the nce for sampling over longer periods of time 
precluding gathering information on «short-term bass, hourly o daily peaks. 











‘Questions have arisen regatding the ability of such passive methods to supply useful information for our 
investigation. In such stings, passive samplers have many strengths. Most notably, they are small and requize 
‘ho power source; therefore, oftering minimal interference in the workplace activities ofthe wearer. More 
recently, such samplers have boen used extensively in community settings where thir portability, iow cost, and 
“unobinasiveness have afforded a much wider distribution of samplers to be made, 


Validation ofthe passive samplers in the context ofthe Logan Air Quality Monitoring Study will be 
accomplished in a manner similar to that use to validate pasive samplers generally. Numerous papers inthe 
bibliography (Appendix I address this issue. A specific example drawn from our nitrogen dioxide sampling 
protocol canbe found in Appendix V. In essence this procedure is accomplished though collocation of ative 
amplers and passive samplers wit identical un times, Comparisons are then made between the results 
‘obtained by the ative and passive samples, with the ative samplers (EPA-approved mthods) used asthe gold 
Sandard, An altemativestategy can be found in our paper on VOC samplers (Cohen ta. 1990.) Here we 
created an artificial atmosphere with known concentration and measured the concentration using passive 
Samplers. A comparison withthe known and measured results validates the sampling method. We donot 
propose sucha validation method fr this study, however 








An excellent paper on cross validation of methods for VOCs has recently appeared (Prt, Hock et al, 2005). In 
this work, researchers collocated stainless see canisters (our Selection for active VOC samplers) and OVM. 
‘budges (our choice fr passive VOC samplers in multiple community locations throughout the Minneapolis 
Paul metropolitan areas. They analyzed the samples collected fora suite of VOCs including BTEX compounds, 
styrene and other related species, The results were very encouraging and indicate a high degre of association 
‘between these two sampling methods, To quote from their discussion: 





“OVI offer cost and deployabilty advantages over active sampling methods and may be used in 
simations where active sampling is difficult or when simultaneous measurements at multiple locations 
fare required 


Prior to the beginning of data collection, we wll make similar comparisons in both laboratory and field settings 
far cach of our chosen methods. Part of our protocol development calls for an analysis of such results anda 
final assessment of the precision, accuracy, and operating conditions for our samplers 





Its most important to note that during the monitoring program isl, passive sampling apparatus will be 
collocated with ative sampling equipment and comparisons made each sampling period. Further, we are 
proposing placing passive samplers atthe Massachuseds Department of Environmental Protection (MDEP) 
Harrison Avenue ste to offer further validation using monitors outside our direct influence. Modifications in 
sampling strategies or concentration calculations wil be adjusted accordingly i necessary 


Sampling Methods Selected for This Investigation 

“The methods selected fr ths investigation are detailed in Appendix I and summarized in Table 2. Our 
research group has extensive experience withthe VOC sampler (see Cote, et al. 1990), and some unpublished 
‘sults using the Zhang sampler. The Fan-Lioy sampler and the Wagner-Leith sample are new to out research 
soup. 


‘Table 2 Logan Air Quali 
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Paste anf acve arsampirs a [etgeroctiorie (00) pastes, [Passive a sanplos were compared apart high-volume a sampling da The 
Jzomplomantary methods or westigsing lenvsonmentl Jptchotnates bphens (PCBS) |eomparcon showed good agreement and suggests passve ai samplers can roid cost 
Jeristent organ olan inthe Great [scence & and poyeromated ape tecive and complementay approach far montring the spatial an temporal Werds of 
laouin. takes basin 2005 [Technology [passe arsampiers eters (PBDEs) iste organie polis, 
Ieasurements of enveonmental 1.3 |souen day and 14-day uptake ats were determined forthe sorbent mateal under @ wie 
lotadane wth purped a atuve lumesgheric JPatineimar ype ative Jange of concertatona. Teves deton tha the sorbent may be use nada 
Marin. Isamplrs using he sore Cabopackx | 2005 _lenveonment_[sampors win Carbopackx |1.sbutadene lative samplers or short orm mono. 
[Ravartages of tess saps are te erg Gong Tow Gs, and eany pea A 
ew passive samplers or chirnared fists tial was conducted wih perade determination of concentabons using low-vlume 
Jsrioate organe pottents in amsent lotatod and a sti-bar [mping. The resus snow tet he passive same are promsing fr he fng etm a 
paschke. lar 2005 _|cremosphore [passive sareler lsvoo |nontring of SVOOS. 
perormances of he Radel) attsive 
[sampler or BTEX measurement: [camping rates were estimated uncer various contraled atmospheres o evaluat the 
ntuence ot envionment condtons and lmespneric Rado () ttusie Jpecormance ofthe Radu sare. The raul for benzene conform othe ue 
JPennequn-Carinal A laeteminaion f massed samoueg ates | 2005 _lenvronment [sampler lsrex [Ewopean 3 Drecive for maximum uncecanty fer anual concertralons nea § ug 
IsTe measurements a nea aea mosphere [Passive and acve sales wore Wed to measure HTX a several ocabons Wa Oe 
pads... lEwopean ety 2005 _[Enveonmant [passe sample lsrx ly. 
[ties comparison of volatile expan ret measurements were conducted using passive samping and he US Federal 
Jsompound measurements using passe lenvsonmental Jassie atuslon based eterence Method whch uses stanless sel canisters, The mefods agreed best for 
lrganc vapor montors and staness se Jscence &  Jerganc vapor montors JSTEX. They were tin such good agement for syrene andhalogenated compounds. a 
Prat. ac. frst 2005 [Technology _[(ovis) yoo |nost cases. he passive sampling underestmated lave fo he cans. 
PRs ang PSST PAR WaT OTE 
lewopean counties determined using lmcegherc Jeemipermesbie membrane [plyeese aromatic hydrocarbons [Passive sampling was conaicted at 4 lectons Inv Europecn counties dung two 21 
Iscdersom.H. ___[SPHDs as pasive samplers 2005 _[Envonmant_[sewees (SPMDs) [PAHS and nivo PANS [sy sampling peroas 
To amas Sarees WaT SAIS TO TOTTI OV UOT Op WTSSTTSS aT 
Evaluation of wo ype of ative |hoterperods. The two samplors were determined oe sulable batho taonay and 
[samplers and adsorbents or measuring lmesgheric [sKc-Utra and Racla Jprsons! mentoring of #.3-bladene and banzene, forthe general popuston and or 
[svandoee. 8 f:s-uadene and benzene nar 2005 _lenwonment_atusve sampler sabuadene anabenzene _fwonplaces 
aoe an ARN Ar ManaOTAG oT aa oe 
laenzena and 3 Butecane Using fo ars aldatin of he sampler was conduct or sampling peed of 30 minutes oa Weck. 
itusive Samping and Atomate Thermal Icontrence & Pain Eimer ATD ctive Uptake ates were determined in laboratory experimen for woreplace and ambient a 
Isunesson, A, Desorton 2005 Esso lmpler wih Cartopack X_ [benzene &12-auadene __|nontoring 
Neasuremens Woe GOAGICIGG OTe Yas aha VAGUS AGES Te SUIS WT 
|atastd by comparson to actve highvlume av sampling end te cnceratons were In 
Passive samping of amaspheric lgood agreement. Tose tings suggesod tel SPMDs can be use mantonng systems 
Jxgancenvine compounds by SPMD na lamospheric |Som-pareable memtrane |nexaciow benzene (HC8) and_ forthe atmospheric concentrations of xgarachionee compaunds in rereiehigh meus 
van rooge, 81. __femete ngh muta area 2005 _[enwonment_[sewces (SPDs) poenorbiphenyis PBs) fareas 
avetezbg Uplake nats oT PAS 
from tear sing polythene based lenvronmental 
Jassive ar samples of mute suace [scence & [passive samping deviess Jpsos of aterent surace area o volume ratios weve studed to characterize uae 
laarthow, me. fares to volume aioe 2004 [Technology (SDs) pats kinetics of Pats 
sara evasion oT SADSTTES 
|nembrane devices (SPMOs) ae passive |spuos wore placed atmo ses fo 32 days in a metopottan area. These wore compared 
la samplers paromatcrytocarbons Jumospheric semipemeatie memtrane fo concenvatons tom calocated HiVal samplers. The aifrence betwoon the wo sample 
laathow, me. pars) 2004 _[Envonmant_[sewces (SPMOs) lsvoo [methods ware within afactor of 1.5 
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Wessurement a Tong em werage Trdoor ab expernonis Show Wats Tecwique shows good pression ard aprodvBy 
Jsartondoxde concentrations using lmospreic Jans proposed as  sutble and inexpensive fol for mantoring uban and industrial Sts| 
lesron. sive dfsion sampling 2004 _[Envonment_[stusve samsing looz fan in indoor outdoor tues. 

Tri paste sargiar was BxpOSEO STEN GOES POTTS RTT AT OT 

lacs. Precision of three smutaneousy applied samplers was 10% Passive samplng. 
lacs evalston ota $02 passive lmospheic Jaren compared scive mentoring methods used i urban and wdustal areas, showed 

lon. LPs. [sampler in opie industa nd uben air| 2004 _[envronment [Passive sampler lsoe lan evra accuracy of 159% 

Paty was Tondo bs Te ESS TOGO TATA SPST ST WHS 
bevalopment ot a vaabe pat-ength lest ealcing mau, The device was abl to operate na wide loading range and 
fate samp ‘or amon ana |epcaucoaty was beter than 53. Comparison wth erence deruders showed good 
Jevalutonofar:monia pation athe lmospheic lacuracy win a deviation les man 5%. The samplers wore Used to cone hen 

penne [ean area of Rome, aly 2004 _[Envonmant _|atusve sampler es leeween NS concenvatons and vate omissions. 

Discusses ther of response to Tucuaing concen Talons ATOUGY Tat WHUaTOnS oT 

Ingh emplnudeinauce temporal overestimation the tube response tel conten to 
Response ot a Palmes tube at varous lmospheic [ne mean concentaionestmaod ovr te 4-day sampling time can be considered as 

pussance huctuaton ofconeentation n amber ax] 2004 _Jenvronment [Palmas tube pot pectin hai 
Evaling aerences bowen measured so day SVeTSQECONGETTATONS WE GETIIETTOC 8 VOUS W OUGHT ATO TRG UH 
Jprsoral exposures to volatile organ lenvsonmertl Jnesgberoods: indoor a of partipans residences, nd he beating zone 71 acts 
fsompounds and concentrations n outdoor Jscence &  |crarcoatbased passive ar lover thee seasons, Reus showed that concentrations were hghest forthe beating 
Isexton,K [and indoor i 2004 [Technology [samplers yoo lzne otowed by Indoor ar and outdoor a. 
ws day average canceatons were aatiegTO15 VOUS W OUGHT aT OT TW@e Ua 
Jneghrhoods, indoor a of partipans residences, and he beating 20N@ 71 acts 
lover thee seasons, Reauts showed that concentrations were hghest forthe beating 
|comparison ot personal, nor. and lenvronmental charcoal based passive ar [zane totowed by Indra and outdoor alto 18 othe 15 VOCS. This ndeates that 
Jotdoor exposure to hazardous ar Jscence & eames (at mode! 3500, Janbier: VOC measurements at montorng sites can underestimate exposures or ban 
Isenton.K unis ntvee urban communities | 2004 [Technology [organic vapormontors} [voc feiss. 
Eni ERSTE COVETED WET ATT WERK SET WE SOVIET ST TO 

Passive measucement of agen oxides [stools and select tude: residences lo examine vate lated poluon and cles 

ho assess att estd plant exposure Jneath.Vataation of he passive samplers showod a preclson of bel han Sand 

forthe Eas: Bay Children's Respatry lmospheic |arc0d win calocatedcremiuminescense measurements 0 wahin 8% fr NO2 and 3% 
[soger Heath sty 2004 _[Envonmant [passe samples Noza nox for Nox 

ES WET IAG HB WITT OTST a OATES OUTST WTA 

Passive ar sampling using Jac eutsice ne facity a determine high wind speods feted samping rales ovr 21 

Jsemipermeabie membrane devices at lenvronmentl [sy sampling period. Cancentaions were highest n samplers exposed the hghest win| 

fteren wind speeds inst calbeted by [scence |Sompermeabie membrane [cnseds. ne protected sampler in he wind turns raduoed wind speed iade te device 
|sederstom. HS. iormance erence compounds 2004 [Technology [iewees (SPMDs) pata pos lan hus te uptake and olese aos 

lammonia concentrators nthe |concertraions wee measured on a monty bass at 189 outdoor leans, eight of which 

Nethetands: pailydetaled lmospheic |wor located near acontauous mantong station. The anual average corceivatos at 
Ivan Pub Inessurements and model esicstons | 2004 _[envronment [passive samer es [ine montonng stations were 18% higher tan the passe sarees 

aie orgie compounds 

Jzoncertatons in resident indoor ana |rwenty-our how sampes were conducted indoors and outdoors na medium ie cty anc 

fotdoo ands personal exposure In lenvsonment [2 mewepottan ty indoooutdoor ratios of the ageted compounds ranged tom 098 
Ison. ove 2003 _leiematonal [passe saroler yoo ee 
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Ihe Sampler war cSedo nears Tibor a and was orpared Waive sagia. Te 
[sta combined with daa tm a previous sud. showed a ovelaion coetciert of 0.96 
|The sampler was usetul fr ebtanng aerosol size dstibutons and mess racions. 
|comparison oa passve aerosol sampler lumtatens include increased sentivty to contamination when tower paris ae 
fo sze-stectve pump samplers in indoor hvagne-Letn passive Jstectea, uncerantesin sanping sem\-oltle parce, andthe ned or expertise and 
|wopner. Jenwronmens 2003_|WHA Joumnat_[acrosa! samen aorosols lespense io analyze samples 
|The sampler was used over a 7-day perad im population exposure studles. Results 
[nested that te GMO montreal or sone sarging of formaldehyde and 
jacctaldohyce bu not acceptable ar sampling of acstalenyde, acon, crotonaldehyde, 
Jpvora. and menylyoxal ove a 7-dperod elo he comical reac on thesia go 
levatution of masa and dervatzaton lenvronmentl |rnpregrated cenutose pad coated wih 2¢-dnivophenyhyarazne (ONPH), However, 3 he 
Jems forse aldehydes in a passive lscence 8 jomulaton ofthe ONPH devatzaton solution atows collecting the sx target aldehydes 
tus, lsampier 2001_fTechnology [GD passive sampler |aidetydes lover a 7-ay sampling perio. 
Furr aaetens re Use oT 
lsemipemeabe membrane devices |samiers wore locate at 18 sts. Vapor phase species showed good repaducbity 
[SPM as passive ar samplers or |ahoreas partie prase species dd no. High emours wore sequestered in SPNOS a shes 
fpersisten eran poltant: Fel lenvronmentl Junere prevousacive montoing has ndeated high atmosphei cancentaons, 
laplosin ms spatial suvey of PCDDIS| lscence& [cemparmeatie memtrane [plyionated dbenco-p losin [onfnng the potential of SPMDs a ac or semiquartave spat montonng of 
Lenmana, land Pats 2001 [Technology _[iewees (SPMOs) land fans (PCODIFs) & PAH” [atmocpreri species 
[arg te oles sCUSS0U GUE Tow THUGS OMIOS wT OCHS, FW Ga BOTS 
Fact Sheet, A Toxics Montoring lar tones Jnontrs work (rcuaing passive sanping). and what methods ao sea To ary2e a 
lusera lover 2001_fwetste —_harous avous |nontoring samples. 
Pasate oro nao oT DTS TTT 
Jnodstng opportunity wih community [scence s [samplers are used a 0 sts in the DFW area to manor ezone. The measurements 
Iams, [rvohement 2001 Technology [passe saroing douces _|os [snowed nigh comeation wih eolocsted continoovsmontonng data ange 0.95 097. 
The tecinique of determing cancerivaiontvough high perotrance Td 
lenvronmental |tvomatooraphy hasbeen valdsted against achvesamping wih close agreamen: For 
Ieasurement of indoor fomalaenyde [scence s fecmniqu an exposure perad of 3 day is equivalent oa mt of detection of tomalsehye| 
lauen. Rw. Jconcentatona itn passive sampler | 2000 [Tectnology [Farm type passive sampler [lamaaenyde Joa ppbv anda unit quanteaton of 7.8 eb 
lover, ne comparisons beween canister samples and be samples were que good 
faureau ot Ar ost anaies wore detected staves bow O'S ppbv and n mos cases ro adsorption 
fausiy fue chowed ower lovls than te eanterreaute Thi sty ad the resting 
laspendi C- Volatile Organics Monting Isuritance [carota 200 28 [comparison give te monitoring stat very confident outlook on the change fom the 
woes Imemneds Conearcon 2000 _|veoste_[adsotent bes yoo [adsorbent based a sampling method ote canister based a amplng method 
Jozone measurement wih passive [samplers wore standarczed using an 8 analyzer. lanks and dupleates were tasted 0 
[sampiers: Valdaton and use for ozone lenvronmentl lovato senstviy and pecsion. They were vated by compaing ort 
Jotun assessment n Monier. Jscences |neasurements win alomatec UV absorption analyzers othe regional a qually newark 
rma, WL. France 1999_fTechnology [Passive samplers los [The coretaion coatien wes r= 0.9 and he regression coset was close 
Evaluator oa passive sane To vata ET We BNpOSETTSVarOUS HOW GONOSATATONE OT apESTE VOC SoMMpOUaE 
Jrganiccompounas at ppb concentrations, lenvronmentl [vee aterentcomtinatons of enperatureandatave num. The resus showed that 
Jarving emperatires, and humid wih Jscence & [st 3520 organ vapor [samplers petarmance was conpaund-specie and depended an concentaton, 
lohung, cs. Jaen exposures 1900 _lTechnoiogy —_frontor (OVE) vos lomperatte and num 
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[Asim noxpensive passive sample's desea ha capable of alae 
Ineasurment of formalde athe peel lavas fondoor and outdoor ar quality 
|Apsssive sampler for sore lmospheic Perceived advantages an imation o he sampler are cussed ncueg Hex, co| 
forosian.o. fomaldehyae 1922 _[Envonmant [passe sampler ermassonyde lstecivenes and possble negative bisa high amet eves of zone 
rrplng was conaicied bah the Widoo and ouboenvTonTa. SaveR AOTAIE 
Jnyrocatbons were among many VOCS present inthe samo and the indoooutaoor 
Lenton. se |zoncentaton ratios were tse to one. The corlusion that vehicle emission the 
ung, LF. |romaticerocabons indoor ae 1901 [Heat [atipassvesampler___|voo |najorconrovtr of these compounds indoor ae 
nry-ve sts arcund the UK use sorbent tubes for mnitarng benzene and 10 of hese 
lreA Enecoy & Jur ar Quaty |sofoer utes containing [tes aso montor 13 butadiene For benzene, a pumped tough wo tubes o produce 
lenvronment Non Automat Hyroearon Network bore weest)caropack x lonzene & 1S-butasine __|wo eical samples, For 1 Sutadlene, paso bes sample te a passa 
uF Pasion 
fine Real Tr 
Joroup ot Universi ot Jucee 
JEdnburgh mecca! lesinouon 
ltrs How i Ae Poston Monto? Jnebate) arouse yoo Joorsins bie! descipton of passive, ectve and automate sampling 
levroometal roche “Ditusive Samplers for Ar lv samplers ate designed to avo eet tom wind, tube chemist, temperature, 
Researen nstute _|Montorng |vuwerste lviaiusive semper __|srex Inumsy, an esses dung storage 
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Appendix IIL - Theory of Passive Samplers with an Ilustrat 
‘Sampler for Nitrogen Dioxide (NO;,) 


/e Example- The Palmes 


Passive samplers operat by passive diffusion, which is well deserbed by Fick's Fist Law 
oc 
‘where: F= the fh of material through a fixed cross-sectional area per unit ime [amolvem#s} 
_D= the Diffusion constant forthe compound being collected. For NO> diffsing through ai, 
this hasavaluc of 0.154 ems 
(C= the concentration af the compound in air [2]. [For example: nmol NO; * (mol ait) 
‘= the length over which the concentration gradient is maintained. [ma) 











ppb] 


‘Using he Panes ampere nlogen oie nan xan e not hat the amount fhe compound (NO: 
(ama pasing tough gen crsesonal eA [on na pen amount one) Ben 
Prepare 

Int Palme sample he ison rent et py hit at NOs at aiatey whe 
‘thptoie ced on th snes scons re bse he samc, Ati ction he 
onan of NO ts, Wersune a th cncvatan of MO the owt ues at 
foundin thas, Asi tthe engi he whe ena te pd incr, ih 
Sipe ohasesspretain as looky evens 





Amount 








Substitution gives: 





ro ra 
Fora fixed geometry tbe, A/Lis constant, Further, we can define the sampling rte, SR [em] 
ives the simplified expression: 


Amount = Far = Dar = -par{ Se) 








A simp rearrangement affords determination ofthe concentration of NO in the air during sampling as related 
to the Amount of material collected 


Amount 
SRE 









we choose to measure concentrations in pp, Amount in nmol, Sin nme/hour and measure time in hous, 
the expression reduces to: 


Amount {umot NO.) 
“Rot air sampled per Tr] 


Amount [umot NO,) 


Calor ! 
‘wl Pp 6); F[hr]o0.00249]mot air sampled per hr] 











Palms formula is based on a temperature of 25 °C (77°F). At 25 *C, assuming ideality, 1 ppb N 
ug NOs/ mt 





188 


Appendix IV- Passive Sampler for Logan Air Quality Monitoring Study- Samplers and 
‘Analytical Protocol 


Samplers: 
1. VOC BTEX and Other Compounds 

Passive samplers for VOCs willbe the OVM3500 series passive sampler typically used in occupational settings 
for cight-hoursampling. In our laboratory we have validated monitoring and analytical methods that afford 
‘ficient sensitivity for two-day to three-week sampling using these devices. The devices ar small 
approximately 7 em in diameter and ?cm thick. They ae robust and work welln community environments as 
long as they are protected frm sunlight, wind, and rain/snow in an enclosure. See (Cohen, Ryan etal. 1990) 














2. Aldehydes and Related Compounds 
Passive sampling forthe aldchydes formaldehyde, acetaldehyde, propionaldehyde, and acrolein will be 
accomplished using the Zhang sampler. These samplers absorb aldehydes using the hydrazine-hydruzone 
‘ection commonly used for aldehyde sample collection. An altemative sorbent odintropheaylhydraazin, 
<dansyl hydrazine, offers a significant improvement in sensitivity thus affording development ofa passive 
‘ampler with sufficient sensitivity for our purposes. Dansy! hydrazine i coated on & C18 cartridge that then 
facts. the sampler ise. The samplers are stall and unobtrusive with a bare length of abut 7 em and a 
diameter of about 0.5 em. They are robust and work well n community envionment as long a they are 
protected from sunlight, wind, and ainsnow in an enclosure. See (Zhang, Zhang etal. 2000) 


4. PAHs 
Various PAHS canbe collected using a passive sampling method developed by Fan and co-workers. This 
‘method uses standard gos chromatographic column material bundled together as an absorption medium. 
“Approximately 320 I-em sections of coum are hound tgether in a hader forthe collection of PAHs fom ar. 
‘The PAHSs diffuse passively into the unobtrusive sampler, whichis about 7 em long, ? cm wide, and 1 cm thick 
‘They ae robust and work Wellin community environments as long as they are protected from sunlight, wind, 
and rin‘now inan enclosure. See (Fan, Jung etal. 2006) 


4 PMs: 
‘A passive aerosol sampler consists of « miniature collection substrate housed ina protective cover with 
‘openings to the outside ir. After exposure for an appropriate period of time, the samplers retume tothe 
laboratory where scanning electron microscopy (SEM) and aulomated image analysis are used 10 count and size 
collected particles. Image analysis is used in conjunction with particle density and shape factors to obtain the 
‘mass flux 38a function of aerodynamic diameter The mass flux and a deposition velocity model are then used 
to estimate the average mass concentration and size distribution over the sampling period. The deposition 
velocity mode! consists ofa theoretical component and an empirical component. The theoretical component 
incorporates gravitational, inertial, and diffusive mechanisms, but can be approximated by the simple terminal 
scaling velocity in many cases. While this is not an EPA reference method, ithas been used infield studies and 
‘has been found to provide reliable resis, See (Wagner, Leith 2001) 








Analytical Protocols 
1. VOC BTEX and Other Compounds 

“Analysis ofthis sample is effected through solvent extraction ofthe charcoal bed using carbon disulfide or 
Similar solvent. Ate extraction, the extract i injected directly into the ga chromatograph injection port with 
‘ho further work-up. Quantification is wih flame ionization detector. See (Cohen, Ryan etl. 1989; Cohen, 
Ryan etal. 1990; Cohen, Ryan etal. 1991) 

‘Target Compounds- Benzene, toluene, ethylbenzene, xylenes, and other target VOC compounds as 
decided upon. Cannot collector analyze for 1-butadiene 


2. Aldehydes and Related Compounds 
‘Analysis of the varios aldchydes is accomplished through solvent extraction ofthe derivatized carbonyl 
‘compound from the sorbent using acetonitrile and quantification using gradient high perarmance liquid 
‘chromatography and fluescence detection, See (Zhang, Zhang ctl, 2000) 

‘Target Compounds: formaldehyde, acetaldehyde, propionaldehyde, and acrolein. A few other aldehydes 
and acetone can be collected and analyzed for as well 


3. PAHs 
‘Analysis ofthe samplers canbe accomplished through solvent extraction and gas chromatographic analysis with 
‘flame ionization detector, similar to that described under the VOC-BTEX samplers above, See (Fan ung et 
2006) 

‘Target compounds: ‘The method has been tested for acenaphthylene, acenaphthene,fluorene, 
phenanthrene, anthracene, fluoranthene, and pyrene. More volatile PAHS such as naphthalene and the 
‘various methyl naphithlanes may be collected and analyzed for with varying degrees of success due to 
volatility. Final selected compounds are not yet decided. 











4 PMs: 
“Analysis ofthe PM2.5 samples utilizes scanning eletron microscopy and automated image analysis to count 
land size collected panicles. The measured flux anda deposition velocity model are used to estimate the 
average mass concentration and size distribution over the sampling peri, The deposition velocity model 
consists ofa theoretical component and an empirical component. The theoretical component can be 
approximated by the simple terminal setting velocity in many cases. Target compound: Particulate mater with 
fn equivalent aerodynamic diameter of 25 micromites, consisting of numerous chemical constituents, 





Appendix V - Brief Report on Nitrogen Dioxide Continuous Monitor/Palmes Sampler Co- 
location Sampling 29 Jun 2004- 27 Jul 2004. 


For each one-week Palmes stmpling period, I generated statistics forthe Palmes samplers and forthe 
continuous data with monitoring times as close as posible to those fr the Palmes samplers. Iti somewhat 
‘unfortunate, but there was not complete overlap fr any ofthe four time periods 


“The first table in the summary presents the results fom the passive sampling program. Cycle represent the 
‘week sampled. Location identifiers were thse given to me. On Date/On Time and Off Date{Of" Time give the 
sampling duration. The measured concentrations are given inthe two common units, ppb and yg’. Lassume 
HO atmosphere of pressure (760 mim Hg) and 25 "C forthe conversion, 

‘The second table presents a series of statistical comparisons between the passive diflusion data andthe 
integrated continuous monitoring data. 
"have included the following: 








1. Average Cycle X 
‘Average ofthe four Palmes samplers for the monitoring period (nominally one week} 


2. Palmes StDev 
Standard deviation ofthe four Palmes samplers. This is essentially a measure of the precision ofthe 
technique since te samplers ae collocated. The second figure isthe standard deviation ofall samplers, 
including duplicates. This is expected to be higher due to phenomenon known a “egresson othe 
sean." The third figure represents the average valuc ofthe percent difference between pared samples 
‘This measue is song affected by even a single duplicate par displaying a significant difference 





3, Continuous Average 
‘Average vale forthe continuous monitor fr time periods mos closely matching Palms sampling 
period, Continuous values are taken every five minutes 





4, Continuous StaDev 
Standard deviation of continuous data. Unlike the Palmes StdDev, this value represents the minute by 
‘minute variability in NO; concentrations. A larger value indicates that the NO; concentrations are more 
“spikey" and thus may show significant diferences at five minute intervals, 





Relative Difference 
“The difference betwcen the Palmes results andthe continuous average, divided bythe mean ofthe two, 
presented as a percentage. Indicates relative ero in Palmes results ithe continuous is considered the 
old standard” 





Notes: Discusses differences in sampling times 


Points of interest (some repeated from before) 


1) Because ofthe physics involved inthe collection proces, the passive samplers cannot sce very short-temm 
spikes, say of duration les than about 15 minutes or so. Such peaks are heavily damped out resulting ia 
Underestimation of thei contribution, 


2) All four sampling locations were averaged to get the final results. The sampling strategy may have elected 
{to place one or more ofthe sampling pairs away trom th intake of the NOx analyzer. If this isthe cas, a diect 
‘comparison should be made ony with those samplers collocated with the NOx inlet. However, in each ofthe 
four monitoring cycles, there was litle difference among the four ets of samples- probably within the eror of 
the tongue. 





'3) Palmes samplers measure anly NO. Comparisons with NO or NOx are not valid. 


4) The expected accuracy of Palmes samplers is +/+ 20% nominal, I would expect that, du to point 2, the real 
term might be more like +151-25% relative toa real-time analyzer 


5) The precision estimate is +/-10% nominal, measured as a standard devi 
‘within this imi). In this analysis, sample precision was somewhat beter than the nominal value. However, 
inspection ofthe duplicate samples indicates higher valve than the "variability" measure given in the Report 
[Looking now at pared Palmes samplers, one still an support the 10% precision estimate cay 











6) 1 didnot report the absolute dtference- this is easly seen by inspection and ranges fom 0.7 pp to 4.1 ppb. 
So, even though the relative eror may be a high as 20% the absolute errr is quite low. 


‘To summarize the results briefly, it appears that he passive samplers operate within the literature values 
of 410% precision and ~/-20% accuracy, eath asa standard deviation, i oe makes the assumption about 
‘collocation that Ihave mad. 
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(Palmes - Continuous) = 182% 
Note: Times done match exsety. Continuous analyze fan rom SPM 23 Jun- 1PM 
onuulé. 

‘Average Cycle 2= 154 ppb Palmes StdDev= 

Continuous Average = 16 Pod Continuous StdDev= 


Relative Diterence 
(Palmes - Continuous) = 





Note: Times do nat mach exzaty. Continuous srajze ran rom 224 PM 6 
aon 11d, 

‘Average Cycle 9= 17-1 ppb Palmes Stddev= 

Continuous Average= 182 ppb Continuous StdDev= 


Felative Diterence 
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‘Average Cycle d= 15.1 ppb 
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20.7% 


seweswions 


Times rl math exec. Continucus analyze ran rom 3:04 PM 13 Ju 


139 pp 


m8 


28 
a8 


Appendix F 
Response to MADEP and MADPH 


Comments on Draft Air Quality 
Work Plan 


Appendix F 
Response to MADEP and MADPH 
Comments on Draft Air Quality Work Plan 


‘This appendix provides responses to comments from the Massachusetts Department 
of Environmental Protection (MADEP) andthe Massachusetts Department of Public 
“Health (MADPH) on the Draft Air Quality Work Plan, dated February 2007. The 
comments were provided in a March 13,007 memorandum tiled Cone an 
Masspor’s Proposed Aie Quality Monitoring Study, Draft Air Quality Work Pan Dated 
Fetruary 2007. copy of the memorandum is provided inthe end of this append. 
‘Macsport consulted with MADEP and MADPH on some ofthe technical sues 
presented in the Draft Work Plan over the lt several months before the suance of 
the Final Work Plan. 


resented below are the comments in bold followed by Masspor's response to each 


Gone 





Comments 


GA Project Objectives - Redefine the objective ofthe monitoring program to 
‘make it lear that this study is will nt [sc] constitute a before and after 
construction study. The Commonwealth's expert’ donot believe thatthe 
‘detection of changes in air quality due to the Center Taxiway construction 
‘Would be possible especially piven the scope ofthe proposed study. 


We believe that the spirit of the MEPA directive and the best use ofthe 
resources available would be fulfilled by a community ae quality baseline 
study most focused on toxic air pollutants that might typically be emitted 
from aleport operations. 





The language adressing abjctives ofthe monitoring program has een maf o 
‘reduce the omplass ofthe Pore and afer monitoring of he constuction of the 
CntefldTaxiay. However, Massprt sequined, wider the MEPA certificate, 
collet baseline dl or fre tude. 1 x undestod thatthe leben data 
Talento me the daa cllected efor the inplmentalon ofthe Center Tio. 
The reference to future stu mens the llw-up ae monitoring aftr he 
Inpleentaion ofthe Coterfld Taxa 





G-2. We recognize your effort tobe innovative (consstent with our past comments) 
to cover as much ofthe community as possible through the proposed 
‘extensive use of passive monitoring technology. However, we fel thatthe 
trace nature of ambient air toxies levels and the lengthy averaging time 
involved with passive sampler, will ot yield suficent resolution in the 
data for useful analysis, Moreover, although there samples can be co-located 
withthe taditional ative monitors, much more robust database exists of 
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active (the more traditional EPA recommended) monitoring method 
‘concentration results than those that might be obtained by the passive 
‘methods. For the most pat, the colletion of active monitoring methodologies 
contained in your proposal should be appropriate for measusing the trace 
Teves of tox air pollutants targeted by the study. 


Abit pape supporting Me seo the passive monitors for ambient ae quality 
‘monitoring studies is presented in Appendix E, The passive monitors il be c>-acte 
the Prinay sites (atce monitors) for comparison beeen metas. Precision 
{stinales wil be made enough He use of daptizae ld samples, and quality control 
‘heck wil inclade laboratory blanks and field ans, Accuracy wil be assed by 
‘spain of results wth “gold standards" a performance audi where appropriate 
‘tondards exit Sensitivity, ot in th sense of it of detection (LOD) andthe 
inna diference eee to samples il e assessed by eulating calibration 
Standards, blank oariaiily, and duplicated ifeences. Further, these oalues il 
‘ompared with background values mesure af both te MADEP Hanson Aen and 








{Lynn monitoring sites, This is fare discussed in Append . 


{mn ation, the passive monitoving prgram provides spatial overage of communities 
surrounding Logen Airport 


G3. Inorder to characterize average conditions existing around the aeport, time 
{ntegrated, leas highly lime-resolved data than needed for source attribution 
{is needed. The proposal has suggested that 24-hour average samples be 
actively collected during the fist month ofthe monitoring program and for 2 
‘months during peak aircraft activity. It is unclear whether the proposal is for 
collection on one day ofthat week or daly forthe entire week ofthe month 
‘designated for sampling, We note a discordance between samples collected on 
17-day sampling period monthly and the one day in six cycle employed by 
MassDEP for its ambient air monitoring for VOCs, carbonyls and PM25. We 
suggest that Massport present additional consideration of the scale and 
frequency of meteorological and airport activity events in relation to the two 
alternate sampling frequencies and then identify which might have the 
highest probability of capturing the events of interest. 


er consultation with MADEP the sping schedule will occur on the U.S. 
Enoiromentl Proton Agency (EPA) standadized mantoing schedule of once 
every 6 dy for PMosfor he grainetic pling a one of he active monitoring 
Tooations. VOC an carbonyl samples wil belle on the same sche dts, 
excipt samples wl be elated omc every 12 day a enh ofthe Primary ses. 
‘Sinialy, PM2.S mensurements at each ofthe Sallie sites sing min-ools wil alo be 
tllected once every 128 day. Samples wil he collected 12 consecutive months for bth 
sampling prods for a toa of apraxia 3 spl per ya. (Se Figure 6-1 or an 
‘example sampling sched) 





Ga 


Gs. 
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‘The passive sampling schedule ill incnporate one seen-consecuo-day pri or 
longer et month and te sampling period wl be tated forward in enh consecutive 
‘mon (Soe Figure 1). The creating of passive samples collected on a seer 
‘ovsccutve day schedule compare othe VOCs end cabo calle once every 12h 
kay schodul fer ada comparison challenge, The 12-ay scl is hase on the EPA 
‘day sched hich is genealy ase o produce quarry and year-long erage. 
‘Sinilaty, the 7-day o faigr sampling schedule fuse provide an indication of 
longer-term upisard and dersvand sewsonal trends anda asexstent of ennual 
verge concentrations. The Work Plan call fren overlap ofthe posse monitoring 
Schule wih he 2-hour, onceeverytaeloe dy schedule ensure at we ae 
‘monitoring he same period. However, soe the intent ofboth sampling schedules, 
namely oes fongertrm tends the comparison of only sensoally averaged data and 
‘nual aseage data wl be performed 





Meteooagia data wl be collect a enc ofthe Primary sites, and meteoolgical dla 
‘gered a the National Weather Services (NWS) station at Lagan Aiport alang with 
aly ight operations data wl be rercted from FAA and Masport. These date and 
he esulls ofthe first year of ir quality monitoring dat wil eluate to modify the 
sampling plan to cpl short-term pak events ding the send yar of monitoring. 


During planned sampling/monitoring events, eepresentative, quality 
‘meteorological (wind speed, wind diecton and temperature minimally) data 
should be collected to correlate results at monitoring locations. Also specific 
Activities and operations at the airport should be recorded for these sampling 
periods tobe available as a component for data analysis, 


See response fo comment no. G3, 


‘The Departments would welcome efforts a determining the nature of 
missions from airport operations. In ine with the suggestion fr innovalive 
technology, we suggest that you investigate the ulity of the laser technology 
for real-time ambient alr measurements developed by Aerodyne Ine. to help 
characterize emissions from runway or other operations. Another suggestion 
‘Would be to speciate TOMA canisters (taken from the sampling locations off 
Site) for hydrocarbon fingerprints as an aid to explain odor complaints, which 
fare regularly reported from neighborhoods adjacent tothe airport. 


“The usaf laser technology for -tine measurements hts ot Ben aidely we for 
snport air quality monitoring states. The ase of « U-Vsampler or he Rhode Island 
Department of Ensironmenal Managemen! (RIDEM) study of TF. Green Airport had 
limited succes, addition, the seo laser tcnalogy for otnsuring VOC 
‘oncenrtions fo tra could alo aie potntial security sue, 





‘Masport, in consultation with MADEP and MADPH gre ha bse he revise 
9 the fst 12-months of monitoring results, meleonloicl date an Logan Adrprt 
‘igh opeatons data that t may be appropriate to conduct set of shr-trm sampling 


Gs. 


Ga. 


ca. 
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pias in adtion to conducting at sampling schule dang the second yar of the 
‘monitoring program, The random sampling schedule ould be conducted verte 
Second conseutioe 12-monh period. Folling sucha sche ahh would be driven 
ty empircal an changing conditions rated primarily to he atcily patter of 
tnisson sources atthe Airport, wuld atemp lo capt short-ten pes of plata 
fncenrations when they are expect occur, such as tose event ty cause 
‘sor complaints ear the airport. If suc an event is predic, TO-15 sampling could be 
‘vcd to determine if there a asnocarbon fgerprint associated wih fae. 
‘smbustion, 


‘With less emphasis on satellite monitoring locations noted in your propos 
for passive sampling, we recommend a program based on active monitors 
located in neighborhoods surrounding the airport. n order to abtain data on 
these neighborhoods and locations where alr emissions are likely to be 
“worst” by vitue of proximity othe airport and juxtaposition with respect to. 
predominant wind directions, we concur with a primary monitoring location 
{in Winthrop off the north end of the runway. Would relocation of the 
‘proposed location at Massport at Annavoy to the Pleasant Park Yacht Club in 
Winthrop put the samplers) more directly in the downwind direction from 
the primary nortlsouth runways and the new centerfield taxiway? We also 
suggest an active location at Cottage Street in Winthrop as it too is in 
[proximity tothe runway, taxiway waiting area, downwind from those 
Tocations and the area of past odor complaints, We also recommend adding a 
primary site in East Boston; possibly a the MassDEP Breman Stzet ste 








er consultation with MADEP and MADPH and procedures sed to oaluate the 
selection of monitoring tactions presented in Selon Sof hs Work Pla, three Prinary 
sites cllocated active and posse monitoring) have ben eet. These cations 
Include Massprt at Anmatoy Stet end MADEP Bremen Stet in East Boston and 
(Court Roa in With AI ree locations ul alsa include passive monitoring 
‘jument, in adn tothe seen Stelitsits end one background site athe 
MADEP Farison Avenue le 


We also would ike to have provision for analysis ofthe data collected be 
{incorporated into the proposal 


‘Section 9 provides the proetures ob implemented for analysis ofthe motoring dat 





Given that the program will include 2 sampling rounds, we suggest thatthe 
results from the first round could be analyzed to identify any potential issues 
‘with data collection and remedy those lsues in the second round. 


Massport ogee wth this comment, This comment has ee ads in Section 9 of 
this Work Pl, 
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‘Specific Comments on Sampling Program 


1, From a monitoring objective perspective, we have to [sc] questions about the 
extent to which passive monitors are proposed. The propored PM 2. Passive 
“Method is not standard, given the amount of PM25 active sampling which has 
‘occurred across the country ver the last 10 years, Also, the passive toxics 
samples will likely detect results near the minimum detection liits, where 
precision with other methodologies (ike the active measurements) will ot be 
too meaningful 








The prope psive PMA. sampling pragran hs ben replaced bythe se of minol 
samplers a al 1 sites per our dcussions uit MADEP and MADPH 


See response lo comment G2 eparding the se of pase samplers 


6-2. The Massport proposal includes the operation of PM2.S Reta Atenuation 
“Monitors (BAM) a the two active study sites, throughout the study period. 
‘Although the Massachusetts DEP has found them reliable for hourly averages 
for PM25, data for comparison to 24 hour and annual EPA Standards come 
from 2t-hour FRM samplers. Although FRM samplers would not give the 
hourly resolution tht the BAMS offer, they do yield data comparable tothe 
standards and toa numberof other locations in Massachusetts and Greater 
‘Boston. The proposal would be to operate the FRM samplers on the every 
third day EPA schedule, forthe entire tudy year atthe active sites, in tandem 
with the BAMs, 4 collocated sampler may be needed atone ofthe two 
Tocations for QC (precision) reasons. This proposal would bein lieu ofthe 
passive PM25 proposal. It should be noted thatthe BAM isan hourly method, 
‘ot continuous or minute, as described by the Work Pl 

















The monitoring program il include thease oft U.S. EPA feral reference metho 
(ERM PM, gravimetric sampler tone ofthe tree. Primary sites fr compurison sith 
‘he 2-hour and anal aveage National Ambient Air Quality Standards fr PM 
Sampling wl be conducted onc ver 6 day Wo coincide withthe EPA standardized 
sopling scale. The BAM sampling feoquency hasbeen comecte one-hour in 
‘Section 8 ofthis Hk Plu 





‘8.3. We have reservations about the passive PM2.S Method proposed for ths study. 
‘The method as described implies fairly dramatic size selection (gravity) prior 
tocar into the sampler. There may be assumptions aboul the PM2. fraction 

which may not necessarily apply to the study area 





‘See response to comment no. $1 


‘4, was mentioned during the last mesting thatthe passive PAH method had 
‘ot been tested for naphthalene. It should be tested for naphthalene, because 
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this compound is more volatile than many target PAHS, and is one ofthe 
environmentally important target compounds in this group. 


The laboratory analysis of he PAH somples wil include naplaalne 


‘55. As longa the instruments ate operated properly, we encourage the 
‘employment of both BAMs and Aethelometers (Hack Carbon) at active ste, 





Massport agrees ih this comment 


‘$46, The 24 hour VOCs and carbonyls run at Roxbury and Lynn year round, every 
lath day. I these samples are aperated during one seven day period per 
‘month for three months during the pre-study and two months during the post- 
study, how can the results can be compared properly to values found atthe 
Roxbury and Lyna locations. 


See response fo comment no. C3, 


‘5-7. Massachusetts has hada site (Harrison Ave) nationwide NATTS (National Aie 
‘Toxics Trends) network for several years. Over the last year oro, there have 
been extensive discussions about acrolein messurement, where i was 
determined that DNPH tubes (Method TOI) were not reliable for this 
‘compound, bt that a modified TOHS (canister analysis for VOCS) was more 











‘scceplable. Method TOM is used for Carbonyl Compounds and Acrolein 
{pearson the Target Pollutant list (Table 41) categorized under the Carbonyl 
‘components. 


Desert Resenrch stitute (DRY, he aboratory Ua! wl be analyzing the DNPH 
cartides for cartonyl amount, acuding sean, as developed a madifed 
‘nalytica method poten in ter sampling prograns,t account quantitatively for 
‘colin. The maid meld hs oon seen fo uantfy aduatly bth anrearanged 
soli captured on te DNPH mein an the rearanged acraei-X hich 
‘accumulates onthe DNPH medium. On request, DRI oo provide published suis 
emonstraing te ffcieney ofthe maid analyia mead for acrolin 


S48. QAPPs have been inthe forefront of ambient aie quality measurements 
‘recently, We request the opportunity to have a QA Officer forthe DEP-AAB, 
‘eview the project QAPP, prior tothe commencement of this study. 








Massprt wil provide copis of he dap QAPP to MADEP and MADPH or review, 


MADEP and MADPH Comments Memorandum 


MEMORANDUM. 


10: Betty Desrosiers, Massachusets Prt Authority 

FROM: Massachusetts Department of Environmental Protection 
Massachusetts Department of Public Heath 

© ‘MassDEP: Barbara Ket, TomMcCirath, Christine 


Kithy, Michael Hutcheson, Carol Rowan West 
MADPH: Suzanne Condon, Margaret Round, Marth Stel, Meg 
Blanchet. 


Brian Glascock, City of Boston 
DATE: Match 13, 2007 


RE: Comments on Masspats Proposed Ait Quality Monitoring Study, Draft Ait Qual 
‘Work Plan Dated February 2007 





“Thank you and your consultants for meeting with representatives from the Massachusetts 
Department of Public Health Center for Environmental Heals (MDPHICEH) and the 
‘Massachusetts Department of Environmental Protection on February 6, 2007 to discs 
‘Masspor's proposed “Air Quality Monitoring Study, raft Air Quality Work Plan". This 
study is intended to meet the requirement for an ar toies monitoring program required 
inthe 2001 Executive Office of Environmental Affairs (EOEA) Certificate on the Final 
Environmental Impact Report for the Logan Airside Improvements Planning Project. We 
appreciate the opportunity to provide comments on the propos and convey the 
following suggestions for your review in advance of our next meeting together this 
coming Wednesday, March 14,2007 


‘We have consulted with MEPA and others involved inthe Formative stages ofthe MEPA 
CCenificate, as we ave been concerned about the objectives, some ofthe proposed 
sampling/analytic methods and allocation of sampling effr in you proposal 


PROJECT OBJECTIVES 


“The Commonvcalth would like Masspor to redefine the objective ofthe monitoring 
program to make it clear that this study will not constiue a before and afer construction 
Study, as implied by the two part nature ofthe proposal, with he hiatus for constuction 
inbetween. With the complexity of emission sources, located at and inthe vicinity of the 
lrpod, the Commonvealth’s experts donot heleve that the detection of changes in air 
{ualty due tothe Center Taxiway construction, would be possible, especialy given the 
‘ope of the proposed study. 


‘We lieve thatthe spirit ofthe MEPA directive and the best use ofthe resources 
available would be fulfilled by a community air quality baseline study most focused on 
‘oxic air pollutants that might typically be emitted fom airport operations. 


MONITORING METHODS 





‘We recognize your effr to be innovative (consistent with our past comments) 0 cover 
4s much of the community as possible though the proposed extensive use of pasive 
‘monitoring technology. However, we fel thatthe trace nature of ambient at toxics 
levels and the lengthy averaging time involved with passive samplers, will ot yield 
sficent esolution inthe data for useful analysis. Moreover although these samples 
‘an be co-located wih the traditional active monitors, a miich more robust database exist. 
‘of active (the mote traditional EPA recommended) monitoring method concentration 
‘esuls than those that might be obiaind by the passive methods. For the most part, the 
collection of active monitoring methodologies contained in You proposal should be 
spproprite for measuring the trace levels of toxic air pollutants targeted by this stay 


In order to characterize average conditions existing around the sirport, time integrated, 
less highly time-resolved data than needed for source attribution is needed. The proposal 
has suggested that 24-hour average samples be atively collected during the fist month 
‘ofthe monitoring program and for 2 months during peak steraft activity. It is unclear 
‘whether the proposal is fr collection on one day of that week or daily forthe entire week 
‘ofthe month designated for sampling. We note a discordance between samples collected 
‘ona 7-day sampling period monthly and the one day in six cycle employed by MassDEP 
for its ambient ai monitoring for VOCS, carbonyls and PMs«. We suggest that Massport 
resent additional consideration ofthe scale and frequency of meteorological and sitport 
activity events in elation to the two alternate sampling fequencies and then identify 
‘which might have the highest probability of capturing the evens of interest 


During planned sampling/monitoring events, representative, quality meteorological (wind 
speed, wind direction and temperature minimally) data shouldbe collected to corelate 
‘sully at monitoring locations. Also, specific activities and operations a the aiport 
‘Should be recorded for these sampling periods to be available ts a component for data 
analysis, 





“The Departments would welcome efforts at determining the nature of emissions from 
airport operations. Inline withthe suggestion fr innovative technology. we suggest that 
‘you investigate the uty ofthe laser technology for tea-ime ambient air measurements 
eveloped by Acroyne Inc. to help characterize emissions from runway or other 
‘operations. Another suggestion would be to speciate TOIAA canisters (taken from the 
‘Simpling locations off ste) for hydrocarbon fingerprints as an aid to explain odor 
complains, which are regularly reported ftom neighborhoods adjacent to the azpor. 





SAMPLING LOCATIONS 


‘With ess emphasis on suelite monitoring locations noted in your proposal for passive 
sampling, we recommend a program based on active monitors located in neighborhoods 
‘Surrounding the aipod. In err to obtain data on these neighborhoods and locations 
‘where air emissions are likely 10 be "worst by virtue of proximity tothe airport and 
juxtaposition with respect to predominant wind diretions, we concur witha primary 
‘monitoring locaton in Winthrop ofthe north end of the runway. Would relocation of 
the proposed location at Massport at Annavoy to the Peasant Park Yacht Club in 


‘Winthrop put the sampler(s) moe diretly in the downwind ditetion fom the primary 
rorthisouth runways and the new centerfield taxiway? We also suggest an active lestion 
at Costage Steet in Winthrop as it to9 isin proximity to the runway. taxiway Waiting area 
'downvsind from thse locations and the area of past odor complaints, We also 
‘ecommend adding a primary stein East Boston: possibly atthe MassDEP Breman 





‘We also would like to have provision for analysis ofthe data collected be incomporsted 
into the proposal 


Given that the program will include 2 sampling rounds, we suggest thatthe results fom 
the fis ound could he analyzed to identi any potential issues with data collection and 
remedy those ese in the second round, 





In summary, we are suggesting: 

‘+ -arestatement of objectives to perform a baseline ar quality monitoring study at 
‘so point in time: 

‘+ a focus on active sampling methods employing standard, validated methods 

‘© tse of sever primary active sampling monitoring station located in 
surrounding neighborhoods potentially influenced by emissions of particles and 
chemicals fom Logan Airports activites. 

‘+ See the attached specific echnical comments on the propos 


We look forward to discussing thes issues with yu at our upcoming meeting, 


‘Specific Comments on Proposed Air Sampling Methods 


From a monitoring objective perspective, we have to questions about the extent to 
‘which pasive monitors are proposed. The proposed PM 2.5 Passive Method is 
‘ot standard, given the amount of PM2-S active sampling which has occurred 
‘cross the county overthe last 10 years. Also, the passive toxics samples will 
Tikely detect ests near the minimum detection limits, where precision with other 
‘methodologies (ike the ative measurements) wil ot be too meaningful 


“The Massport propos includes the operation of PM2.5 Beta Atenuation 
Monitors (BAMSs) at the two active study sites, throughout the sty perio. 
‘Although the Massachusetts DEP has found them reliable for hourly averages for 
M25, data for comparison to 24 hour and annval EPA Standards come from 2 
hour FRM samplers. Although FRM samplers would not give the hourly 
‘solution that the BAMS offer, they do yield data comparable othe standards 
fn toa numberof other locations in Massachusetts and Greater Boston, The 
‘proposal would be to operate the FRM samplers on the every third day EPA 
Schedule forthe entire study yea athe active sites, in tandem with the BAM 
‘A collocated sampler may be needed at one ofthe twa locations for QC 
(precision) reasons. This proposal would be in lew ofthe passive PNI2.S 
proposal. It should be noted thi the BAM isan hourly method, not continuous oF 
‘minute, as described by the Work Plan, 








\We have reservations about the passive PM2.5 Method proposed for this study 
‘The method as described implies fusly dramatic size selection (gravity) prior 
cay into the sampler. There may be sssumptions about the PM2.5 fraction of the 
‘analyzed particles, which may not necessarily apply tothe study area conditions. 


1 was mentioned during the last meeting that he passive PAH method had not 
‘hen tested fr naptlene, Rt shouldbe tested for naphthalene, because this 
compound is more volatile than many target PAHS, and is one ofthe 
‘environmentally important target compounds in this group, 





‘As long as the instruments ae operated properly, we encourage the employment 
fof both BAMs and Aethelometers (Black Carbon) at active sits. 


24 hour VOCs and Carbonys run at Roxbury and Lynn year round, every sith 
‘ay. If these samples are operited during ane seven day period per month for 
three months during the pre-study and to months during the post-tudy. how can 
the results can be compared properly o values found atthe Roxbury and Lynn 
locations. 


Massachusetts has hada ste (Harrison Ave) nationwide NATTs (National Air 
“Toxics Trends) network for several years. Over the last year or so, there have 

‘been extensive discussions about atolein measurement, where it was determined 
‘that DNPH tubes (Method TO11) were not reliable fortis compound. but that a 


‘modified TOLS (canister analysis for VOCS) was more acceptable. Method TOI 
is used for Carbonyl Compounds and Actolein appears onthe Target Pollan list, 
(Table 4-1) categorized under the Carbonyl components. 


‘QAPPs have been inthe forefront of ambient sir quality measurements recently. 
‘We request the opportunity to have aQA Officer fr the DEP-AAB review the 
project QAPP, prior tothe commencement ofthis stu. 


